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FIGURE 30.—Paleogeographic map of Black Butte inlet area of barrier shoreline No. 3 in the Fox Hills Sandstone, east flank of the Rock
Springs uplift. Numbered data points indicate locations of measured sections shown on plates 1 and 2.

SALLEY SOUND

The Fox Hills Sandstone is missing in outcrops
across parts of secs. 16 and 21, T. 19 N, R. 100 W,,
between measured sections 121 and 134, and in sec.
31, T. 19 N., R. 100 W., where measured section 135
is offset by faults (pl. 2). The thick brown, tan, and
white middle and upper shoreface sandstones that
characterize the Fox Hills outcrops in other places
along the east flank of the Rock Springs uplift are
replaced by beds of soft gray shale and some thin
interbedded tan and gray, very fine to fine-grained
sandstone, and tan and gray siltstone (fig. 32).
Inspection of these outcrops indicates that these beds
were deposited in a sound (Salley sound), which was
present between two of the barrier islands in barrier
shoreline No. 3 (pl. 2). Salley sound has an overall
lenticular configuration in cross section and a lateral
extent of slightly more than 2 mi. Shale and sand-
stone beds, about 50 ft thick, were deposited in the

lower part of the sound as bay-fill sediments. Overly-
ing these rocks are sandstone beds that were depos-
ited as a flood-tidal delta, as tidal channels, and as
an accretionary swash bar during the abandonment
stages of the sound. The flood-tidal delta is separated
from underlying rocks of bay-fill origin by a thin split
of the Hall coal bed (pl. 2). Large oyster beds are
present in the flood-tidal delta and tidal channel
sandstones, and their occurrence attests to the pres-
ence of brackish water in Salley sound.

A paleogeographic map of the Salley sound area
during an early stage of development is shown in fig-
ure 33. At that time, the sound had a large accretion-
ary swash bar along its south edge, where it opened
into the interior seaway. A linear, submerged channel
bar was present near the middle of the sound. Periph-
eral oyster flats were present in the shallow water at
the landward edges of these bars. The small tidal
inlet north of Salley sound in sec. 17, T. 19 N, R. 100
W. (fig. 33) is shown to open into a bay landward of
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FIGURE 56.—Paleogeographic map of the shoreline of the Fox Hills Sandstone at the time of maximum westward marine transgression of
the interior seaway during the Maastrichtian. Rocks of continental origin deposited landward of shoreline are part of the Lance
Formation; rocks of marine origin deposited in the interior seaway are part of the Lewis Shale. Shoreline is located from strati-
graphic data; inlet locations are hypothetical.
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west to southwest (fig. 57). The southwest trend of
the shoreline in the study area probably changed to
nearly north-south across the central part of the
Rock Springs uplift, where the Fox Hills Sandstone
has been removed by late Tertiary and Holocene ero-
sion. The Fox Hills Sandstone is also missing in sur-
face and subsurface rocks at the south end of the
uplift, because of Late Cretaceous (Laramide) erosion
across the axis of the uplift.

Barrier shoreline No. 2 consists of mostly shoreface
sandstone and parts of a flood-tidal delta and ebb-
tidal delta in outcrops in the study area (pl. 2). The
trend of the barrier shoreline is similar to that of
barrier shoreline No. 1, but it is offset to the south-
east as a result of the regression and infilling of the

42°

Ebb-tidal delta of barrier
shoreline No. 1

Outline of Rock Springs uplift

0 10 MILES

WYOMING

4°

FIGURE 57.—Paleogeographic map of barrier shoreline No. 1 of the
Fox Hills Sandstone, east flank of the Rock Springs uplift. The
marine shoreline is stippled. The shoreline continued south-
ward across the uplift in the direction of the arrow, where data
are missing. Parts of shoreline restoration are hypothetical.
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FIGURE 58.—Paleogeographic map of barrier shoreline No. 2 of the
Fox Hills Sandstone, east flank of the Rock Springs uplift. The
marine shoreline is stippled. The shoreline continued south-
ward in the direction of the arrow, where data are missing.
Details of North inlet are shown in figure 23. Parts of shore-
line restoration are hypothetical.

interior seaway (fig. 58). The trend of barrier shore-
line No. 2 in subsurface rocks east of the Rock
Springs uplift can be determined by correlating the
geophysical logs of drill holes (B-B’, C-C’, and D-D’,
pl. 5).

A long, linear section of barrier shoreline No. 3
crops out in the study area, because the facies strike
of the barrier shoreline closely parallels the trend of
outcrops of the Fox Hills Sandstone along the east
flank of the Rock Springs uplift. Because of this par-
allelism, it is possible to reconstruct a large part of
the barrier shoreline morphology, including the
length and trend of barrier islands and the configura-

tion of bays, inlets, and sounds.



SUMMARY AND CONCLUSIONS

Barrier shoreline No. 3 appears to bulge in an
eastward (seaward) direction along the middle part
of the east flank of the Rock Springs uplift. This
bulge is believed to indicate the presence of a delta of
which Salley sound, Black Butte inlet, and South
inlet are tidally influenced distributary channels. As
the landward parts of barrier shoreline No. 3 in the
area have been removed by late Tertiary and
Holocene erosion across the uplift, the precise config-
uration of the delta remains problematical, even
though current direction and sedimentary structure
data support the interpretation shown in figure 59.

Jim inlet is located at the place where the general
north-south trend of barrier shoreline No. 3 swings
eastward away from the Rock Springs uplift into the

4° 10]9"

Outline of
Rock Springs
uplift

10 MILES

Mot —— e — e -2

FIGURE 59.—Paleogeographic map of barrier shoreline No. 3 of the
Fox Hills Sandstone, east flank of the Rock Springs uplift. The
marine shoreline is stippled. Details of Jim inlet, Black Butte
inlet, South inlet, and Salley sound are shown in figures 27, 30,
31, and 33. Parts of shoreline restoration are hypothetical.
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Great Divide basin. Landward of the barrier islands
in the vicinity of Jim inlet was a large bay or lagoon
in which the Hall coal bed was deposited (fig. 59).
The barrier island between Jim inlet and Salley
sound trended south-southeast and was about 5 mi
long. A small tidal inlet at the south end of this bar-
rier island separated the main part of this island
from Salley sound. Salley sound was primarily a
mud-bottomed opening between the barrier islands of
shoreline No. 3. The barrier island between Salley
sound and Black Butte inlet trended nearly north-
south and was slightly more than 2 mi long. The bar-
rier island between Black Butte inlet and South inlet
trended south-southwest and was about 5 mi long. In
subsurface rocks south of South inlet, barrier shore-
line No. 3 is missing by erosion, but remnants of the
barrier shoreline are present below the unconformity
a few miles farther south (E-E’, pl. 5).

SUMMARY AND CONCLUSIONS

The Fox Hills Sandstone, Lewis Shale, and Lance
Formation were deposited along the western margins
of the interior Cretaceous seaway of North America.
During the Maastrichtian Age of the Late Cretaceous,
the sea retreated from its western shores, including
an embayed segment of the shoreline that covered the
Rock Springs uplift area. As the sea retreated east-
ward and evacuated this embayment, progressive
offlapping of shoreline sandstones occurred. Three of
these offlapping shoreline sandstones crop out in the
study area along the east flank of the Rock Springs
uplift as the Fox Hills Sandstone. The three shore-
lines were wave dominated, but were subjected to
moderately high tides estimated to range between 4 ft
and 10 ft. The tidal range is probably higher than
normal for the interior seaway, but it can be
explained by the focusing effect that resulted from
the convergence of the tidal currents as they
approached the head of the embayment that covered
the Rock Springs uplift area. The sedimentary struc-
tures and configuration of the shoreline sandstones
indicate that dominant longshore currents and sedi-
ment transport directions were north to south.

Continental rocks of bay or lagoon origin that over-
lie and intertongue with the three offlapping shore-
lines of the Fox Hills Sandstone form the basal part
of the Lance Formation. Marine rocks that inter-
tongue with and underlie the Fox Hills Sandstone
make up the Lewis Shale. The ammonite index fossil
Baculites clinolobatus was collected from the upper
part of the Lewis Shale in the study area, which
dates the formations as lower Maastrichtian.
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The three offlapping shorelines that form the Fox
Hills Sandstone consist of chains of barrier islands.
The barrier islands were generally from 3 to 7 mi
long and were separated by tidal inlets and a sound.
From north to south along the line of outcrops, these
coastal features were named: (1) North inlet, (2) Jim
inlet, (3) Salley sound, (4) Black Butte inlet, and (5)
South inlet. Associated with the inlets and sound
were large flood-tidal deltas, ebb-tidal deltas, and
accretionary swash bars.

The rocks that compose most of the barrier shore-
lines of the Fox Hills Sandstone can be divided into
ascending sequences of lower, middle, and upper
shoreface lithofacies. The lower shoreface lithofacies
consists of mostly thin, ridge- and bench-forming,
tan, very fine to fine-grained sandstone that occurs in
thin, parallel beds. Interbedded with the sandstone
are beds of slope-forming, thick to thin, gray, soft
shale. The middle shoreface lithofacies consists of
mostly cliff- and ledge-forming, tan, very fine to
medium-grained sandstone that occurs in thick par-
allel beds, in large-scale hummocky trough crossbeds,
or in massive, bioturbated beds. The upper shoreface
lithofacies weathers to a distinct “white cap” along
the top of the Fox Hills outcrops. It can be divided
into a lower surf zone and an upper forebeach zone.
The surf zone consists of mostly light gray, fine- to
medium-grained sandstone that occurs in small-scale
trough and planar crossbeds. The forebeach zone is
similar to the surf zone in color and texture, but it
occurs in thin, parallel, tabular beds. The color
change of tan sandstone in the lower and middle
shoreface lithofacies to white cap sandstone in the
upper shoreface lithofacies is attributed to the brown
pigmentation imparted by hematite in the tan sand-
stone, which is missing in the white cap sandstone.

The basal part of the Lance Formation is composed
of mostly tan, hematitic, fine-grained sandstone
deposited as fluvial channels and splays, which is
interbedded with gray shale of bay-fill origin, gray
and brown carbonaceous shale of swamp origin, and
coal of peat bog origin. The basal part of the forma-
tion was deposited rhythmically in bay cycles. Bay
cycles are defined as the alternate freshening and
salting of bay waters as a result of coastal emergence
and submergence, which caused repetitive changes in
the type and distribution of lithologic units and
fauna and flora. The freshwater stages of bay cycles
are characterized by interbedded carbonaceous shale
and coal. The saltwater and brackish-water stages
are characterized by interbedded shale, sandstone,
and siltstone. Fourteen bay cycles were identified in
the basal part of the Lance Formation in the study
area. The cycles are believed to be related to the

FOX HILLS SANDSTONE, LEWIS SHALE, LANCE FORMATION, SOUTHWEST WYOMING

21,000 year cycle of the precession of the equinoxes,
which affected rates of coastal sedimentation. The
changing water chemistries of the bay waters during
the cycles caused the deposition of calcium carbonate
in nearshore, freshwater parts of the bays and iron
carbonate in deeper, more saline parts of the bays.

Coal beds in the basal part of the Lance Formation
are mostly lenticular and range in thickness from
less than 1 to about 8 ft. The Hall coal bed that over-
lies the Fox Hills Sandstone contains numerous
splits and partings and is diachronous. The coal beds
in the Lance Formation are mostly subbituminous,
and many of the thicker beds are minable.

Stratigraphic correlations and paleogeographic
reconstructions of the shorelines of the Fox Hills
Sandstone suggest that intervals of marine shale
that are present between shorelines No. 1 and No. 2
and No. 2 and No. 3 were probably deposited during
periods of stillstand and do not reflect major marine
transgressions. Barrier shoreline No. 1 had a semi-
circular configuration, open to the east, with the
westernmost parts of the shoreline located near the
center of the present-day Rock Springs uplift. Barrier
shoreline No. 2 had a similar configuration but was
located across the east flank of the Rock Springs
uplift area. Barrier shoreline No. 3 was more irregu-
lar in shape; its western parts parallel the outcrops
of the Fox Hills Sandstone along the east flank of the
Rock Springs uplift.
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APPENDIX A.—Lithologic descriptions of measured
sections 23, 116, 149, and 3575 of the upper part of
the Ericson Sandstone, Almond Formation, Lewis
Shale, Fox Hills Sandstone, and lower part of the
Lance Formation on the east flank of the Rock
Springs uplift. Geographic and stratigraphic loca-
tions of the sections are shown on plates 1 and 2,
and they are illustrated graphically on plate 5.

Measured section 23 (pls. 1, 2) of the Fox Hills Sandstone and over-
lying and underlying Upper Cretaceous formations, near Potash
Wash, 4.5 mi northwest of the Jim Bridger power plant. Section
is illustrated graphically on plate 5.

[Secs. 15, 19, 20, 21, 22, and 30, T. 21 N,, R. 101 W]

Thickness
(Feet)
Lance Formation (part):

164. Shale, gray, soft......c.ccccernirrcniiiriieneseece e 6.0
163. Sandstone, gray, very fine grained, silty,

calcareous; current rippled and crossbedded.......... 3.5
162. Shale, gray, soft..........coccerienirieninienieeieeereeeee e 6.4
161. Siltstone, gray, dolomitic, hard; concretionary .......... 2.7
160. Shale, gray, Soft.......cocceverirnincnriceeenenet v 4.5
159. Shale, gray, silty to sandy in part .......cccccceevveeneenne.. 17.4
158. Coal, clean, bright......ccccecrvriiiecininiiiericeiniereeiene. 8.8
157. Shale, dark-gray, carbonaceous, soft, fissile............... 8.2
156. Sandstone, gray, very fine grained, calcareous,

hematitiC. . ..c.cooeeiiireeeiceieet et 1.0
155. Shale, gray, carbonaceous, soft .......cc.cececvveneniicncinnns 22.5
154. Sandstone, gray, very fine grained, calcareous;

trough crossbedded .........cccovveeiiiiniiicceiiieee, 2.2
153. Shale, dark-gray, soft........ccccoevmirieninreniineniiecneens 19.0
152. Sandstone, gray, very fine grained, calcareous,

slightly hematitic, trough crossbedded, and

interbedded shale, dark-gray, fissile, soft ............... 18.0
151. Shale, gray, fissile, soft, partly carbonaceous ............ 27.0
150. Sandstone, gray, very fine grained, soft, at the top

and bottom, and shale, gray, sandy, in the

MIAALE oot
149. Shale, gray, fissile, soft
148. Sandstone, gray, very fine grained, calcareous,

hard; trough crossbedded .........cc.cccoeveerieeiniinrrinennen. 10.5
147. Shale, gray, soft........ccocevvereiierineieenreeeeetseeeereenens 10.9
146. Shale, black, carbonaceous, fissile............ccccoueeennnn.n. 0.5
145. Coal, with 1.1 ft thick dark-brown carbonaceous

shale parting in the upper part.......c..cccceevvvirvenne 9.5
144. Shale, dark-gray, dark-brown, carbonaceous at

the top, fissile, soft, and very thin interbedded

sandstone, gray, very fine grained, hematitic,

SOTE ettt 9.9
143. Sandstone, gray, very fine grained, calcareous;

trough crossbedded ........ccoooeeiciinininiine 15.0
142. Shale, gray, soft......... 7.8
141, C0al oottt e 1.2
140. Shale, dark-gray, dark-brown, carbonaceous, soft..... 3.3
139. Sandstone, gray, very fine grained, calcareous;

trough crossbedded .......c.ccooeeriecniiieniene e, 8.0
138. Shale, gray, silty, fissile ......cccoeerirrenieceeeenne. 7.8
137. Shale, dark-gray, carbonaceous, fissile, silty . 5.0
136. Coal, clean, bright......cccccemmriniieniicnrinen, .. 4.3
135. Shale, dark-gray, carbonaceous, fissile............ccc........ 14

FOX HILLS SANDSTONE, LEWIS SHALE, LANCE FORMATION, SOUTHWEST WYOMING

Measured section 23—Continued
Lance Formation (part)—Continued
134. Shale, gray, fissile, s0ft ......cccovveriiriiiir e
133. Sandstone, gray, very fine grained, slightly

calcareous, slightly hematitic

Shale, gray, fissile, soft ........cccccvniiiiinnncn.

Sandstone, gray, very fine grained to fine-grained,

silty and limy the upper 1.0 ft; ripple marked
with some trough crossbedding..........ccocvvvivicrnnnnnn,

Coal, clean, bright........cccooeeviiincniiree e

Bone coal........cocveeiiininiinniiiiie

Shale, dark-gray, carbonaceous, fissile............

132,
131.

130.
129.
128.

Total Lance Formation measured.............

Fox Hills Sandstone:
127. Sandstone, light-gray, very fine grained; hematitic
with root impressions the upper 1.0 ft; low-angle

trough crossbedded..........coccoiieviiiiiiiiiii
126. Sandstone, light-gray, very fine grained; parallel
bedded .....cc.oovviiiiiii e
125. Sandstone, gray, very fine grained, weathers tan,
and some thin interbedded shale, gray, sandy,
in the lower part ....c...coccveviniiiicenieeieee e
124. Shale, gray, silty, soft.. .....ccccceeverieinriniiicrineeciniee
123. Sandstone, gray, fissile, silty in part, soft...
122. Shale, gray, fissile, silty, soft ........cocovviniiennnnnn
121. Sandstone, gray, very fine grained; weathers tan;
low-angle trough crossbeds.........cccoevnriveiccnniiinnne.
120. Sandstone, gray, very fine grained to fine-grained;
weathers tan; abundant avalanche slopes........ ......
119. Sandstone, gray, very fine grained to fine-grained;
weathers tan; in thick parallel beds..........ccooceeeeene
118. Shale, gray, fissile; becomes silty with some very
thin interbedded sandstone, gray, very fine
grained, the upper 8.0 ft........cccccceiiininniinnii
117. Sandstone, gray, very fine grained, calcareous,
hard, slightly hematitic; abundant Ophiomorpha
and small borings and trails ........coccoeineneneninenn
Total Fox Hills Sandstone.......c.c.ccccennne.

Lewis Shale:
116. Shale, dark-gray, fissile, soft
115. Siltstone, gray, calcareous, hematitic, soft ..
114. Shale, gray, fissile, soft
113. Siltstone, gray, calcareous; weathers to small
PlatOS oouviiieiee et

Shale, dark-gray, fissile, soft

Siltstone, gray, limy, hatrd ..........coocoeiiiiinninniiinnnns

Shale, dark-gray, fissile, soft

Siltstone, gray, dolomitic, hard; a rounded
CONCTEtION .. eeeeeneneeeniceinnnes

Shale, dark-gray, fissile, $0ft ......cccccovvviiiniiiniis

Siltstone, gray, dolomitic, hard; a rounded
CONCTEEION ... e

Shale, dark-gray, fissile, soft ......cccccoceeiivinnniinnns

Siltstone, gray, dolomitic; a rounded concretion........

Shale, dark-gray, fissile, soft ..........cocerviiiiiiinninn

Shale, dark-gray, fissile, soft; the top of this

interval forms the base of the slope underlying
the Fox Hills Sandstone

Total Lewis Shale

112.
111.
110.
109.

108.
107.

106.
105.
104.
103.

Thickness
(Feet)




APPENDIX A 43
Thickness Thickness
(Feet) (Feet)
Measured section 23—Continued Measured section 23—Continued
Almond Formation: Almond Formation—Continued
102. Sandstone, gray, very fine grained, calcareous, 77. Sandstone, gray, very fine grained, hematitic, soft,
hematitic; trough crossbedded; some and interbedded shale, gray, carbonaceous,
OPRIOMOTDAG ..o 35 FISSILE wvveeerreeceiieeeiieeceiieeeeereee et s eaee e er e e r e e e e s nnaas 1.5
101. Shale, gray, soft; some Crassostrea sp. shells in 76. Sandstone, light-gray, very fine grained, silty; some
the 10Wer 3.0 fbo...ovovoeeecreeereees e 13.0 silty carbonaceous laminae, trough crossbedded.... 4.0
100. Sandstone, gray, very fine grained, soft and loose .... 10.0 75. Sandstone, gray, very fine grained, hematitic the
99. Shale, gray, fissile, S0ft ..........cccoveereeeieeeereeeeenne 10.0 upper 1.0 £t 13.2
98. Coquinal sandstone, gray, very fine grained, limy; 74. Coquinal sandstone, gray, very fine grained,
composed mostly of Crassostrea sp. shell argillaceous; mostly loose fragments of oyster
FragINENES.....ccvoeiiiiiirireeteee et seeens 74 SHEILS et e 1.5
97. Sandstone, gray, very fine grained, soft and loose .... 14.0 73. Coquinal sandstone, gray, limy, hard; composed
96. Sandstone, gray, very fine grained, calcareous, mostly of Crassostrea sp. and some small clams.... 3.1
hard, and some interbedded shale, gray, fissile, 72. Shale, dark-gray, carbonaceous, fissile, soft............... 17.5
50ft, in the MIddle ........coo.o.oveveeveeieerieieeeee e 7.5 71. Siltstone, gray, sandy, calcareous, slightly
95. Shale, dark-gray, black, fissile, soft ............ccccocoeunn... 12.8 CATDONACEOUS .....ceviriieeeieiieeiee et rr e e e e sineereee 1.5
94. Sandstone, gray, very fine grained, calcareous; 70. Shale, gray, partly carbonaceous, fissile, soft............. 8.3
thin lenses of flattened clay pebbles; trough 69. Coal......coiiiiiiiii s 1.0
crossbedded; some oyster and gastropod shells...... 13.0 68. Sandstone, gray, very fine grained, carbonaceous;
93. Shale, dark-gray, carbonaceous, fissile, soft; some root impressions the upper 0.5 ft; tabular
Crassostrea sp. in the upper part.........cccccccoeune... 9.5 DA .o en 6.9
92. Sandstone, light-gray, very fine grained, argilla- 67. Sandstone, gray, very fine grained, some
ceous, soft and loose; weathers white...................... 7.7 carbonaceous shale partings; low-angle trough
91. Shale, gray, fissile, SOft..... .c..oooovveriinrierriieererceeieine 9.0 crossbedded ...........oovviviirieeeiieeciee e 11.5
90. Sandstone, gray, very fine grained, calcareous, 66. Sandstone, gray, very fine grained, poorly sorted,
hematitic; some oyster shell fragments, subangular, slightly calcareous, some carbona-
becoming more abundant at the top .........ccoceecuee. 4.6 ceous shale partings; some herringbone
89. Shale, gray, carbonaceous, fissile .......oovvereveereirerrnne 45 €rossbedding.........cocvvecviiiieciiinienicer e 214
88. Coquinal sandstone, gray, very fine grained, limy; 65. Shale, gray, fissile, silty, carbonaceous; sandy the
composed of mostly oyster shell fragments............. 8.0 upper 1.0 ft oo 7.5
87. Sandstone, gray, very fine grained, soft and loose; B4, C0al....ccoiereeei e 1.6
Weathers White .........ccovuevovveireeeeeeneesieeeeeseeeeseeeeenee 10.1 63. Shale, gray, carbonaceous, fissile .......c.c..cooveeviininine 1.7
86. Sandstone, gray, very fine grained, hematitic; 62. Sandstone, gray, very fine grained, calcareous,
trough crossbedded; weathers brown ...................... 9.2 hematitic; current ripples.... 0.3
85. Shale, gray, fissile, soft, and some very thin inter- 61. Shale, gray, fissile, soft...... 3.6
bedded sandstone, gray, very fine grained, 60. Coal....cocoroiiiiiiiii e 0.9
CALCATEOUS .o eeeee e eeeeeeeeeeeeeeeeseeneseeaes 13.0 59. Shale, dark-gray, carbonaceous, fissile ..................... 1.3
84. Shale, dark-gray, carbonaceous, fissile; very 58. Sandstone, gray, very fine grained, calcareous,
carbonaceous the lower 2.0 ft.......ccovvevvereeeeveeaenenns 8.0 hematitic; indistinet bedding.......cc.cccevvecviieninennne 3.2
83. Sandstone, gray, very fine grained; upper 1.0 ft is 57. Shale, dark-gray, carbonaceous. soft................c.......... 10.7
carbonaceous with root impressions........................ 215 56. Shale, gray, sandy, and interbedded sandstone,
82. Sandstone, gray, very fine grained, calcareous, gray, very fine grained, calcareous; some oyster
hard; trough crossbedded .............cccoccevvvieueennnnn, 5.0 shell fragments ...........cocovcveeerimrireeieereress e 5.1
81. Sandstone, gray, very fine grained, poorly sorted, 55. Coquinal sandstone, gray, brown at the top, limy,
subangular, soft and loose; some hematite hard; composed of small fragments of
NOAUIES ..ottt ettt esaae s 49.0 Crassostrea sp., and AnOMi@ SP .......cocovvervirineniinenns 19
80. Coquinal sandstone, gray, very fine grained, limy, 54. Shale, gray, carbonaceous, silty..... 13
hard; composed of mostly Crassostrea sp., small 53. C0al ..ot 1.7
clams and snails; one shark t00th ........cccoveeveuenene... 20.0 52. Shale, dark-gray, carbonaceous, silty, fissile .............. 0.9
U.S. Geological Survey Mesozoic Locality No. D9400: 51. Sandstone, gray, very fine grained, argillaceous in
. ] the lower part, calcareous at the top, mostly soft.. 2.8
Crassqstrea subtrigonalis 50. Shale, gray, brown, carbonaceous, Silty ..........cooein. 8.4
Ano”%“.l Sp- ) . 49. Coal, bright, clean ........ccccooeeiiiiiiiiiiiiiiiereee 3.5
Velorz}tz.na occzdent{alzs 48. Shale, gray, carbonaceous, fissile .......cccocoooeeieeeniin 2.3
Veloritina celburni 47. Sandstone, gray, very fine grained, calcareous;
Leptesthes sp. current Tippled......cocvviriiiveieneneeeece e 15
bored wood 46. Shale, gray, silty to sandy, fissile .....cccccovvcvniniinni 7.8
79. Sandstone, light-gray, very fine grained; 45. Shale, dark-gray, carbonaceous, fissile ...................... 2.7
crossbedded........ooeevvieieiiieieeee e 11.7 44. Sandstone, gray, very fine grained, calcareous,
78. Sandstone, gray, very fine grained; indistinct hematitic; wave and current rippled; parallel
crossbedding; abundant ..............ccceeeeiiiiiiiieciieen, 45.2 bedded ........oovviiiiiiieiiiie e e 2.0
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Measured section 23—Continued

Almond Formation—Continued
43.
42.
41.
40.
39.
38.

Shale, dark-gray, fissile, soft, partly carbonaceous....
Siltstone, gray, very hematitic, calcareous.................
Shale, dark-gray, carbonaceous, fissile.

Shale, dark-gray, carbonaceous, fissile........c..coceurnne.
Sandstone, gray, very fine grained, calcareous,
ripple-marked, and thin interbedded shale, gray,
SANAY, SOfE .. cveeiiiiiiieeei e
Shale, gray, fissile, Soft ........ccoeeeeiiiiiiiieieecieen e
Sandstone, gray, very fine grained, calcareous,
ripple-marked..........cccooivieieiieieieee e
Shale, dark-gray, carbonaceous at the base, silty
at the 1toP oo
Coal, clean, bright .......cccoccoveeeerievinnnnen
Shale, dark-gray, carbonaceous, silty...
Shale, dark-gray, Soft .....c.c.ccccververinevcrrnsnrrcrieninenne.
Sandstone, gray, very fine grained, calcareous,
slightly hematitic ......occevvereereeeeniiiicis e,
Shale, gray, sandy, soft, and some very thin
interbedded sandstone, gray, very fine grained,
CALCATEOUS ...eeeviiiecveeiieieie ettt et saeesnesre s
Sandstone, gray, very fine grained, calcareous,
slightly hematitic; ripple marked .........c.cccoveeennnne..
Shale, gray, fissile, soft, and some very thin
interbedded sandstone, gray, very fine grained,
calcareous, in the upper part........cccocveeeereeennnnns

37.
36.

35.

34.
33.
32.
31

30.

29.

28.

27.
26.
25.
24.
23.

Shale, dark-gray, carbonaceous, soft
Coal, with 0.5 ft brown carbonaceous siltstone
parting near the middle ...,
Shale, dark-gray, carbonaceous, fissile, soft...............
Sandstone, gray, very fine grained, calcareous,
hematitic.....ocoieierirceee e
Shale, dark-gray, carbonaceous, fissile, soft...............
Sandstone, gray, very fine grained, calcareous,
hematitic; current rippled ........c..coocvevviveeiecrerine
Shale, dark-gray, carbonaceous, fissile, silty..............
Sandstone, gray, very fine grained, calcareous,
hematitic in the lower part...........cccccevereennnnees
Shale, gray, carbonaceous, silty............c.couenene.
Coal, with 0.6 ft of bone coal in the upper part.........
Shale, dark-gray, carbonaceous, soft........ccccccecereneen..
Sandstone, gray, very fine grained, calcareous,
hematitic; trough crossbedded; some plant
AINPTESSIONS .ceueeeiieerieitretierite s e aereeeeesieenaessaesseeennne
Shale, dark-gray, carbonaceous, soft........c.ccoveveernenin.
11. Siltstone, gray, very hematitic, hard..........ccccooerrreeen.
10. Shale, dark-gray, carbonaceous, soft..............coveveenen.
9. Sandstone, gray, very fine grained to medium-
grained, calcareous, carbonaceous, hematitic;
trough crossbedded; some turtle scutes, garpike
scales and tooth fragments the lower 3.0 ft ...........
8. Shale, dark-gray, carbonaceous, fissile, silty..............
7. Sandstone, gray, very fine grained, calcareous,
hematitic; weathers rust .......cc..occooivieviiccniin s,
6. Shale, dark-gray, carbonaceous, fissile, silty....
5. Sandstone, gray, very fine grained, silty, calcareous,
hematitiC......cecoeeiieeer et

22.
21.

20.
19.

18.
17.

16.
15.
14.
13.

12.

Thickness
(Feet)
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Thickness
(Feet)
Measured section 23—Continued
Almond Formation—Continued
4. Shale, dark-gray, carbonaceous, fissile, silty.............. 20.8
3. Sandstone, gray, very fine grained, calcareous,
slightly hematitic; ripple marked and
crosshbedded.........coooieiiriieiiiieeee e 44

2. Shale, dark-gray, carbonaceous, fissile, silty, and
some very thin interbedded sandstone, gray,
very fine grained; two 0.2 thick beds of coal in
the middle and upper parts.................

Total Almond Formation

Ericson Sandstone (part):

1. Sandstone, gray, very fine grained, poorly sorted,
subangular, abundant dark grains; trough
crossbedded........oocoveeviriieininii e

Measured section 116 (pls. 1, 2) of the Fox Hills Sandstone and
overlying and underlying Upper Cretaceous formations, 12 mi
north of Hallville Station on the Union Pacific Railroad. Section
is illustrated graphically on plate 5.

[Secs. 12 and 13, T. 19 N., R. 101 W, and secs. 7 and 8, T. 19 N,
R. 100 W]

Thickness
(Feet)
Lance Formation (part):
111. Red clinkered coal and country rock........c..ccccoveninnn. 25.0
110. Sandstone, brown, very fine grained; trough
crossbedded.......ccooeiiiiiiiicnii 18.0
109. Clinkered coal and shale .......cccocoeeviivinnicinnciinnnnnns 11.0
T108. €0al oottt ettt s 15
107. Shale, dark-gray, carbonaceous........ccccccoueervecrinnnnnns 2.0
106. Sandstone, brown, very fine grained; current
TIPPIEd cviiieeec e 1.8
105. Shale, dark-gray, carbonaceous...........cccocceeeiiniienncns 9.0
104. Shale, gray, soft......ccoccoirvciiiiiiiiiiii 4.9
103. Sandstone, gray, brown, very fine grained,
current Tippled......c.cooveveeiniinin 2.8
102. Shale, gray, carbonaceous in the lower part.............. 7.2
101, €0l coviiiee ettt 1.5
100. Shale, dark-gray, carbonaceous.... e 3.0
99. Coal, with 0.5 ft dark-brown carbonaceous shale
parting near the middle.........ccoccooviiininniiniinnnnn 7.4
98. Shale, dark-gray, carbonaceous ........cc..coeeeveeriecnecnnns 4.7
Total Lance Formation measured............. 99.8
Fox Hills Sandstone:
97. Sandstone, white, very fine grained; small-scale,
low-angle trough crossbedding; organic stained
and rooted the upper 1.0 ft......ccc.ocoinvnnnnnnnn 25.1
96. Sandstone, tan, very fine grained, soft; indistinct
bedding; some bUrrows ........ccccoeeeviiiiniiiiiiiniinennne. 23.0
95. Sandstone, brown, very fine grained, hematitic;
low-angle trough crossbedding...........ccccccceeveniinnnn. 4.8
94. Shale, gray, soft, and a few very thin interbedded
sandstone, gray, very fine grained........c..cccoceeeenn. 34.8
93. Sandstone, medium-gray, very fine grained;
moderately large scale trough crossbedding........... 8.6
92. Sandstone, brown, very fine grained; small-scale,
low-angle trough crossbedding.........c..ccccvvevuvecrvunnnn. 5.5



Measured section 116—Continued
Fox Hills Sandstone—Continued
91. Shale, gray, soft, and 0.3 ft thick interbedded
sandstone, gray, very fine grained, parallel-
bedded, 13.0 ft below the top.......cccooevieveievreenrennnn,
90. Sandstone, gray, very fine grained, soft; massive;
current rippled the upper 1.0 ft.....c..cocevriireeennenn.

Total Fox Hills Sandstone............c...........

Lewis Shale:
89. Shale, gray, Silty ....ccoooveeviienieeeiceeiee e
88. Sandstone, gray, very fine grained, calcareous;

abundant worm borings.........cccc.oceeieerineiieenenne

Shale, gray, soft.........cc.c.c...

Dolomite, tan; caps ridge ...

Shale, gray, soft......ccocccovieeiiiiiiieiiieeeereece e,

Dolomite, brown, Silty ......cccooceevireveivevieiieecece e

Shale, black, soft; 0.2 ft thick bentonite bed in the

JOWEL PATL wovieeveeeeeeeete et e

Dolomite, brown, silty, hard...

Shale, gray, soft...................

Total Lewis Shale...

87.
86.
85.
84.
83.

82.
81.

Almond Formation:
80. Sandstone, brown, very fine grained; abundant
worm borings; some Ophiomorpha .
Shale, gray, Soft.....cccccceviviiieirmieiieieie e
Sandstone, brown, very fine grained, calcareous,
hematitic; abundant worm borings.........c...ccceeuneee.
Shale, gray, soft........cococeevineneneiieeerre e
Sandstone, brown, very fine grained, and
interbedded shale, gray, soft ...........cccccceonerncnnnnn.
Shale, gray, soft........c..c..........
Siltstone, gray, dolomitic.
Shale, gray, Soft......cccccceviviiieirieceiieceeee e
Sandstone, brown, very fine grained, calcareous,
slightly hematitic ........ocoevvvvveeiiiiice e,
Shale, gray, soft, and a lamina of sandstone, gray,
very fine grained, in the middle................c.ccueenn...
Sandstone, brown, very fine grained, calcareous,
hematitic; parallel bedded..............ccccoovvvveieieirennnne
Shale, dark-gray..........cccoviveciimininerineieee e,
Sandstone, gray, very fine grained to medium-

79.
78.

71.
76.

75.
74.
73.
72.
71.
70.

69.
68.
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Thickness Thickness
(Feet) (Feet)

Measured section 116—Continued
Almond Formation—Continued
56. Shale, dark-gray, and thin interbedded sandstone,
brown, very fine grained..........ccccccecinicininniiinnnnn 23.5
38.0 55. Sandstone, brown, very fine grained; thin bedded..... 2.0
54. Shale, dark-gray, soft.......cccoooieinmnniiiiiiis 9.8
29.6 53. Sandstone, gray, brown at the top, very fine
169.4 grained; indistinct bedding; abundant
— OPRIOMOTPAA ......oceivviiiccereeiieii e 21.0
52. Shale, dark-gray, soft; becomes sandy with a few
2.0 very thin beds and laminae of sandstone, gray,
VETY INE Lot 28.4

grained, poorly sorted, subangular, abundant dark

grains; small-scale, low-angle trough
€rosshedding ......oceeeveeiiiiee e
Sandstone, tan, very fine grained; indistinct
bedding; some Ophiomorpha.........ccccccoevurveirceerennins
Shale, dark-gray, soft.........ccoceeriieviinecini e
Siltstone, gray; in small, concretionlike pods.............
Shale, dark-gray, soft.........ccccooeevrieioirieceeieeeereeeecenn,
Siltstone, gray; in small rounded, concretionlike
POAS wncetiitiitieet ettt ettt enean
Shale, gray, soft
Siltstone, brown, calcareous, hematitic; in thin
parallel beds; abundant worm borings....................
Shale, dark-gray, Soft.........cc.ocevivireiieeieceeieeeen
Siltstone, brown, hematitic...
Shale, dark-gray, soft.........ccccomriiieririieereeee
Sandstone, brown, very fine grained, calcareous,
slightly hematitic; small-scale, low-angle trough
crossbedding; some Ophiomorpha .............ccc.cceue....

67.

66.
65,
64.
63.

62.
61.

60.
59.
58.
57.

51.

50.
49.

48.

47.

46.
45.
44.
43.

42.

41.
40.
39.
38.
37.
36.

35.
34.
33.
32.
31.

30.
29.
28.
27.

26.
25.

24.
23.

22.
21.
20.
19.
18.
17.

16.

Sandstone, gray, very fine grained, silty, calcareous;

indistinct bedding.........c.cceceveniiiieiiincins 0.7
Shale, gray, soft, Silty........cccceiiviinnnnninini. 6.6
Sandstone, gray, very fine grained, calcareous;

indistinct bedding; abundant worm borings ........... 0.7
Shale, dark-gray, carbonaceous the lower 6.0 ft,

SILEY 1ttt ettt e 124
Shale, gray, silty, soft; abundant Crassostrea sp.

shell fragments the upper 1.0 ft ......cccooovveiniiieenenns 2.6
Sandstone, gray, very fine grained; current rippled... 0.8
Coal e 2.6
Shale, dark-gray, carbonaceous 1.7
Sandstone, brown, very fine grained, silty, hematitic;

in thin wave- and current-rippled beds................... 3.0
Shale, dark-gray, partly carbonaceous in thin

JAYETS ettt e e 6.5
Shale, dark-gray, slightly carbonaceous.............c.c...... 0.8
C0aL et 14
Shale, dark-gray, carbonaceous.........cc.covecvvvvnniinenn. 0.5
Shale, dark-gray, Soft........ccccceovvieiiiininininin 3.0
Shale, dark-gray, carbonaceous.........c..cocceeereerennennen. 1.8
Shale, gray, soft, and a thin lamina of sandstone,

gray, very fine grained, silty, in the lower part ...... 3.7
Shale, dark-gray, carbonaceous.........c.cceveveeruvenenueencen. 0.3
€0l et e e e 0.9
Shale, dark-gray, carbonaceous, Silty ....c..cocccovmvenneene. 0.5
Shale, gray, soft.......cccoorevervecineciiiiic 7.5
Sandstone, brown, very fine grained, calcareous,

hematitic; current and wave ripple bedded ............ 1.5
Shale, dark-gray, soft.......ccooviviimnini 4.9
Shale, dark-gray, carbonaceous..........ccooeeceerriinieinnnnn. 10.0
Shale, dark-gray, Soft........ccccccoviinienniniiinceniiiniecees 6.0
Sandstone, brown, very fine grained, calcareous,

hematitic, hard; current rippled... 2.7
Shale, dark-gray, Soft........ccccooovviiniininiinn 9.0
Sandstone, brown, very fine grained, calcareous,

hematitic; lenticular; current rippled .........c.ccoeeene. 2.7
Shale, dark-gray, Soft.......ccocoviiivciiiiiniencniinicie 16.7
Siltstone, brown, sandy; lenticular; current rippled;

abundant worm borings .......ce.eeeeeevveennieniiecieenienne 1.3
Shale, dark-gray, carbonaceous, silty; hematitic

concretions in the middle and at the top ............... 9.4
Sandstone, brown, very fine grained, calcareous,

hematitic; lenticular; current rippled ..........ccc..c..... 3.3
Shale, dark-gray, carbonaceous..........ccceeciiiinninnin 3.1
C0al et e e 0.7
Shale, dark-gray, carbonaceous......c...coccevveereirveenncnnnn. 7.1
Sandstone, brown, very fine grained, calcareous,

hematitic; lenticular; current rippled ......cc.ccoeeeenen. 14
Shale, dark-gray, carbonaceous...........ccccoonerieienicnnnnn 1.6
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Thickness
(Feet)
Measured section 116—Continued
Almond Formation—Continued
15, €08l et 0.5
14. Shale, dark-gray, carbonaceous .........cccocccceeevveeeennns 2.5
13, €0l ittt 0.8
12. Shale, dark-gray, carbonaceous .........ccccccevevivverierenn. 5.4
11. Sandstone, brown, very fine grained, silty,
calcareous, hematitic; lenticular; current rippled.. 6.3
10. Shale, dark-gray, carbonaceous ........cco.ccovvevverereennenns 17.9
9. €08l s . 1.1
8. Shale, dark-gray, carbonaceous.........ccoevovvivivriecriennan. 9.7
7. Sandstone, brown, very fine grained, silty,
calcareous, hematitic; current rippled..................... 1.5
6. Shale, dark-gray, carbonaceous at the base, and a
few laminae of siltstone, brown, hematitic............. 12.7
5. Sandstone, brown, very fine grained, calcareous,
hematitic; lenticular; current rippled...................... 0.9
4. Shale, dark-gray, carbonaceous, soft... 3.6
3. €08l 0.7

2. Shale, dark-gray, carbonaceous, and a few very thin
interbedded sandstone, gray, brown, very fine

grained; partly hematitic; current rippled.............. 67.0
Total Almond Formation............cc.eeveennen 588.8
Ericson Sandstone (part):
1. Sandstone, light-gray, very fine grained to medium-
grained, poorly sorted, abundant dark grains;
trough crossbedded ........cccoeccriiviiincinneiineneiee 55.0

Measured section 149 (pls. 1, 2) of the Fox Hills Sandstone and
overlying and underlying Upper Cretaceous formations near
Black Buttes Station on the Union Pacific Railroad. Section is
tllustrated graphically on plate 5.

[Secs. 3,4,5,6,and 9, T. 16 N., R. 100 W,, and sec. 1, T. 18 N,
R. 101 W]

Thickness
(Feet)
Lance Formation (part):

157. Shale, dark-gray, fissile, carbonaceous, and very

thin interbedded sandstone, gray, very fine

grained, calcareous, hematitic, and siltstone,

gray, RematitiC.......cccocvevvvreerieiicieei e, 68.3
156. €0l .ottt ee e 1.4
155. Shale, dark-gray, carbonaceous, and sparse very

thin interbedded sandstone, gray, very fine

grained, calcareous, and siltstone, gray, very

hematitiC. . ..ccceeviei e 24.4
154. Sandstone, gray, very fine grained, calcareous,

hematitic; trough crossbedded ........ccccoveeevrernnnn. 7.5
153. Shale, gray, carbonaceous, and very thin

interbedded sandstone, gray, very fine grained,

and siltstone, gray, hematitic; some dolomite

concretions about 12 ft below the top......cc.coeeeee. 34.0
152, €0al..iiciiiriiieeerieirrctetee s et esar s 0.2
151. Shale, dark-gray, carbonaceous, and thin

interbedded sandstone, gray, very fine grained,

calcareous, hematitic, and siltstone, gray,

calcareous, hematiticC .......cocceviveeecreeeiiiviereeee e, 45.9
150. Sandstone, gray, very fine grained, calcareous,

slightly hematitic; ripple marked ..........cccovveenenen. 1.7
149. Shale, dark-gray, carbonaceous..........ococoeevevvrinienennn. 3.0
148, €Ol et ettt e 2.8

FOX HILLS SANDSTONE, LEWIS SHALE, LANCE FORMATION, SOUTHWEST WYOMING

Measured section 149—Continued
Lance Formation (part)—Continued
147. Shale, dark-gray, carbonaceous, and very thin
interbedded sandstone, gray, very fine grained,
hematitic ..o
Sandstone, gray, very fine grained, calcareous,
hematitic; ripple marked ..........ccccoceniviiirinnnicinine
Shale, dark-gray, carbonaceous.......c..cccccvreerirencrcnnnns
Coal, clean, bright .......ccccooevveviioiinccieicccie e
Shale, dark-gray, carbonaceous, and thin inter-
bedded sandstone, gray, very fine grained,
calcareous, and siltstone, gray, calcareous,
RemMAatitic covieriieiievecieeiie ettt
Sandstone, gray, very fine grained, calcareous,
hematitic; trough crossbedded............ccooeeiiiiiinnncs
Shale; dark-gray, slightly carbonaceous
C0AL ittt st

146.

145.
144.
143.

142.

141.
140.
139.
138.
137.

Coal
Shale, dark-gray, carbonaceous, and very thin
interbedded sandstone, gray, very fine grained,
calcareous, slightly hematitic.....c.coccovivecnnenenicnnae,
Sandstone, gray, very fine grained, calcareous,
slightly hematitic; trough crossbedded....................
€0l oot
Shale, dark-gray, carbonaceous, silty
Coal
Shale, dark-gray, carbonaceous, silty
Sandstone, gray, very fine grained to fine-grained,
calcareous; trough crossbedded; scored base...........
Shale, dark-gray, carbonaceous
Coal, clean, bright ...........ccccoeceen.
Shale, dark-gray, carbonaceous

136.

135.
134.
133.
132.
131

130.
129.
128.

Total Lance Formation measured.............

Fox Hills Sandstone:
127. Sandstone, gray, very fine grained to fine-grained....
126. Sandstone, gray, very fine grained; in thin parallel
beds; weathers to tan cliff ..........cccovvveiinviciinnnnnne.
125. Sandstone, gray, very fine grained, and inter-
laminated shale, gray, sandy; in thin parallel
beds
124. Sandstone, gray, very fine grained, calcareous,
hematitic; some burrows; indistinct bedding; caps
dip SlOPE o
Sandstone, gray, very fine grained; in parallel beds .
Sandstone, gray, very fine grained; trough cross-
bedded; weathers tan......c..c.ccccceevveencennenccirnnnnnns
Shale, dark-gray, sandy, and thin interbedded
sandstone, gray, very fine grained, calcareous........
Sandstone, gray, very fine grained, calcareous,
trough crossbedded; weathers tan .........c..cooeceneee
Sandstone, gray, very fine grained; parallel

123.
122.

121.
120.

119.

Total Fox Hills Sandstone (arbitrary
basal contact)......ccoeeeeviiivienriieciiiiceane

Lewis Shale:

118. Shale, dark-gray, fissile, soft, and very thin inter-
bedded and interlaminated sandstone, gray, very
fine grained, calcareous; in thin parallel beds;
WOTTN DOTINES ..vveeiiireeiireticeitrccerces e

Thickness
(Feet)

2.6
14.1



Thickness

Measured section 149—Continued
Lewis Shale—Continued
117. Sandstone, gray, very fine grained; very thin
parallel bedded; abundant worm borings................

116. Shale, gray, fissile, soft, and two laminae of sand-
stone, gray, very fine grained, calcareous................
115. Sandstone, gray, very fine grained, silty; very thin
parallel bedded.......c.ocoocoiieiieiiiniiiec e
114. Shale, gray, fissile, soft, and a few laminae of
sandstone, gray, very fine grained, calcareous .......
113. Shale, gray, fissile, soft; some small concretions of
siltstone, gray, dolomitic, hard..............cc.oevevvvenennne
112. Siltstone, gray, calcareous; thin bedded; abundant
WOITIL DOTINGS .c.eiiviiiicieeiie et sceee st ve v aevne e
111. Shale, gray, fissile, SOft ......cccciverviriernriiciercee e
110. Sandstone, gray, very fine grained, silty, calcareous,
hematitic; some small-scale trough crossbeds;
weathers brown .........ccovveeieeciiicincnre e
109. Shale, gray, fissile, and a few interlaminated
sandstone, gray, very fine grained, in the upper
and [OWEr PATtS ....ccoeeviiieiiceereereeee e evens
108. Sandstone, gray, very fine grained, silty, calcareous;
some small-scale trough crossbedding; worm
BOTINGS «victieiiiiiiriee et e
107. Shale, gray, fissile, S0ft........ccccevvecreviveiiicecreeer e,
106. Sandstone, gray, very fine grained, calcareous;
parallel bedded; abundant worm borings................
105. Shale, dark-gray, fissile, SOft........c..cceevvvvieeivvereerreennnns

Total Lewis Shale (arbitrary basal
Contact). ...

Almond Formation:

104. Siltstone, gray, dolomitic, hard; grades laterally into
sandstone, gray, very fine grained..........c.cccceeeurennnn.
103. Shale, dark-gray, SOft.........cccoveveeveeveerecveeeeeiereeeenns
102. Sandstone, gray, very fine grained, silty, calcareous;
small-scale trough crossbedding ..........ccccccooeieinenns
101. Shale, gray, fissile, S0ft.......ccceceviveeiiecrerirerrereee s
100. Sandstone, gray, very fine grained, silty, calcareous;.
abundant worm borings.......c..cccovvieeenriieenneieneenn
99. Shale, dark-gray, soft, and a lamina of siltstone,
gray, calcareous, 4.0 ft below the top ..........c...........
98. Sandstone, gray, very fine grained, calcareous; in
thin parallel beds.........ccooeeiiveeciiieiiceeecer e
97. Shale, dark-gray, fissile, S0ft .........ccoerierviveciiiininns
96. Siltstone, gray, dolomitic, hard, crumbly....................
95. Shale, dark-gray, Soft.......c.ccccovevierinenricieiceereieeeens
94. Dolomite, gray, hematitic, silty; some cone-in-cone
SEPUCTUTE ..o
93. Shale, gray, fissile, SOft .......ccoceeiiirviirieeresveeie
92. Siltstone, gray, dolomitic, hard; concretionary zone..
91. Shale, gray, Soft.....ccccciiviiiiiieicriceresececee e
90. Shale, dark-gray, soft; 0.2 ft thick siltstone, gray,
calcareous, hematitic, 9.0 ft above the base, and
numerous small siltstone concretions, gray,
hematitic, the upper 15.0 ft .....c.ccoovririiriceiireccinan,
89. Siltstone, gray, dolomitic, hard, hematitic, crumbly..
88. Shale, dark-gray, soft, and five 0.2 to 0.3 ft thick
interbedded siltstone, gray, calcareous, very
hematitic......cocverinniiinie et
87. Siltstone, gray, calcareous, dolomitic, very hematitic
86. Shale, dark-gray, soft..........ccccoovecvirieeiiciiceeir e

APPENDIX A

(Feet)

0.6

31.0
0.7

22.0
1.7
9.0
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Thickness
(Feet)

Measured section 149—Continued
Almond Formation—Continued

85.

84.
83.
82.
81.

80.
79.

78.
77.

76.
75.

74.
73.

72.
71.

70.
69.

68.
67.

66.
65.
64,
63.
62.

61.

60.

59.

58.
57.
56.

55.
54.
53.
52.
51.

50.
49.

48.
47.
46.

Shale, dark-gray, sandy, and very thin interbedded
sandstone, gray, very fine grained, calcareous,
hematitic; some small-scale trough crossbedding;

some worm borings and Ophiomorpha 9.3
Shale, dark-gray, Soft .........ccccoveeeiirenrnieccnns 8.1
Siltstone, gray, calcareous, very hematitic................... 0.2
Shale, dark-gray, fissile, silty, soft ......ccccoveviiiiennien. 2.9
Sandstone, gray, very fine grained, silty, calcareous,

very hematitic; small-scale trough crossbedding;

abundant Ophiomorpha at the top 3.1
Shale, gray, soft ........cccoeveiiiinninnnnn. 7.1
Sandstone, gray, very fine grained, calcareous;

small-scale trough crossbedding; worm borings ..... 1.2
Shale, dark-gray, fissile, Silty ....cccoooveeriiinininniicns 2.8
Sandstone, gray, very fine grained, silty, calcareous,

hematitic ......ccoocvevniriccieneiccee 0.6
Shale, gray, soft 7.4
Sandstone, gray, very fine grained, calcareous,

hematitic; abundant small burrows; bioturbated ... 0.8
Shale, dark-gray, fissile, soft .....cccccoocvnmvenniiiiinnin 2.9
Sandstone, gray, very fine grained, silty, calcareous,

hematitic; some small burrows; bioturbated.......... 0.7
Shale, dark-gray, fissile, soft

Siltstone, gray, calcareous, very hematitic; abundant
SMAll BUITOWS ..ot

Shale, dark-gray, fissile, S0ft .....cccocceiiniirnicenniiiiniinenne

Siltstone, gray, very fine grained, dolomitic, hard,
concretionary, and some interbedded shale, gray,

Shale, dark-gray, fissile, soft
Siltstone, gray, calcareous, very hematitic, hard;

weathers dark brown ......c.ccoveeiivenninccinnnnnn 0.4
Shale, gray, fissile, SOft ....cccccvvcireeirrce 1.8
Siltstone, gray, hematitic; abundant worm borings..... 0.3
Shale, dark-gray, carbonaceous, sandy at the base..... 4.2
Coal, with dark-gray carbonaceous shale partings...... 1.4
Shale, dark-gray, carbonaceous, partly very

CArDONACEOUS ......eoviiiiiirecriciecrr e 7.5
Sandstone, gray, very fine grained, calcareous; trough

crossbedded; lenticular.........cccovveeerciinniricccininicn. 7.0
Shale, dark-gray, carbonaceous, silty; thin zone of

hematite concretions in the lower part .................. 5.0

Sandstone, gray, very fine grained, calcareous,
slightly hematitic; small-scale trough crossbedding 2.4
3.3

Shale, gray, very sandy, soft.......cccecrviviiiinininnnine

Shale, dark-gray, carbonaceous............cecceeevreriiecnninne

Sandstone, gray, very fine grained, calcareous,
hematitic; current rippled........ccccooveeeviiiniieniiininnenn.

Shale, dark-gray, silty ......ccccoccvvvrvieivencnnne

Shale, dark-gray, carbonaceous..

Shale, dark-brown, carbonaceous.........cc.ccoeveriecvinnnnnnen.
Sandstone, gray, very fine grained, calcareous, hard;
current rippled; weathers brown........c.ccocccociinin 12
Shale, gray, SOft......ccoivrvirirrrriire e 3.3
Sandstone, gray, very fine grained, calcareous, hard;
current rippled........ccoorcceiiiciinncic 1.8
Shale, dark-gray, carbonaceous at the base ................ 4.7
€06ttt bbb 0.8
Shale, dark-brown, carbonaceous...........c..ccceenivnnnnnnen. 1.3
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Thickness
(Feet)
Measured section 149—Continued
Almond Shale—Continued
45. Shale, dark-gray, and very thin interbedded
sandstone, gray, very fine grained, hematitic......... 13.5
44. Sandstone, gray, very fine grained, calcareous,
hematitic, trough crossbedded ..........cccccooevrenrennnn. 3.0
43. Shale, gray, soft.......c..coccvviviriiiiiieecieiniecteeee e 11.5
42. Siltstone, gray, dolomitic, hard; small concretionary
ZOTIE ettt eeaeeeere et et enbe b sa et ent e ra et e e eeeesaae s 11
41. Shale, gray, carbonaceous at the base. .. 15
40, €Ol .viiiiitieeeecceee et e 1.0
39. Shale, dark-gray, carbonaceous in part, and very thin
interbedded sandstone, gray, very fine grained,
calcareous, hematitiC .....cccooooeeveeoeeeeciiiieieeeee e, 17.0
38, €0l .ttt 0.4
37. Shale, dark-gray, partly carbonaceous, and some

36.
35.
34.
33.

32.
31
30.
29.
28.
217.

26.

25.
24.
23.
22.

21.

20.
19.
18.

17.

16.
15.

14.
13.
12.
11

10.

FOX HILLS SANDSTONE, LEWIS SHALE, LANCE FORMATION, SOUTHWEST WYOMING

interbedded sandstone, gray, very fine grained,
calcareous, hematitiC .....cccoooeeeeiveeeiiieiiiiccecee, 18.5

Shale, gray, carbonaceous at the base 1.8
Coal e .. 05
Shale, gray, carbonaceous at the top 9.2
Sandstone, gray, very fine grained, calcareous,

slightly hematitic; a small lenticular fluvial

channel trending S. 65° E. ....c.ocooeeiiiviieiieie. 15.5
Shale, gray, Silty .......ccccecvvveeervrneneeere e 1.4
Siltstone, gray, dolomitic, hard; concretionary zone.... 1.6
Shale, dark-gray, carbonaceous at the base................. 1.7
€08l et e 11
Shale, dark-gray, carbonaceous.........c..c.cooevvevevvernennen. 14

Sandstone, gray, fine-grained, very calcareous, very
hard, slightly hematitic; upper surface has wave
ripples, worm borings, and small trails.................. 0.9
Shale, gray, silty, and some very thin interbedded
sandstone, gray, very fine grained, calcareous, in

the UpPer Part ......c.ccevvevveerrriene e 6.6
Shale, dark-gray, carbonaceous............ccecevveeeereernennnn. 4.5
Coal with 0.2 ft thick tonstein parting in lower part. 5.0
Shale, gray, carbonaceous the upper 1.5 ft.................. 5.7
Sandstone, gray, very fine grained, calcareous,

hematitic; current rippled; lenticular...................... 15
Coal with gray and brown carbonaceous shale

PATTINGS . eveetirieeeieeeiee et vrericereeesrere s tae e 7.7
BONE .ot 0.5
Shale, dark-gray, carbonaceous..........ccccoveeecencnenenne, 1.3
Sandstone, gray, very fine grained, calcareous;

trough crossbedded ...........ocooeeeiiiiiiiiiiel 0.4

Shale, dark-gray, carbonaceous, and a very thin bed
of siltstone, gray, very hematitic, near the middle. 1.9

(7 | O ST U UO VU USRI 1.1
Shale, gray, carbonaceous; becomes gray-brown at

The tOP it 2.6
Sandstone, gray, very fine grained, calcareous,

slightly hematitic; trough crossbedded ................... 5.2
Coal e 1.0
Shale, dark-gray, carbonaceous 9.0
Sandstone, gray, very fine grained, calcareous, hard;

trough crosshedded 8.0
€08 e 0.4
Shale, dark-gray, carbonaceous, and some very thin

interbedded sandstone, gray, sandy, very

hematitiC.....ooueeiiieiecie e 5.0
Siltstone, gray, sandy, very hematitic.........c.ccovevernenen. 5.0

Thickness
(Feet)
Measured section 149—Continued
Almond Shale—Continued
7. Shale, dark-gray, carbonaceous at the base, and some
very thin interbedded sandstone, gray, very fine

ETAINEd .oovieieceee et e 15.0

6. Siltstone, gray, very hematitic.........cccccooeenininnnnn 0.7
5. Shale, very dark gray, black, carbonaceous................ 0.9
4. COAL.uriceiiieie ettt et 0.5
3. Shale, dark-gray, carbonaceous ..........cccccccoueeuriricnnennn 12.0
Total Almond Formation..........coccevvenneene 531.1

Ericson Sandstone (part)
2. Sandstone, gray, very fine grained, calcareous,
hard, slightly hematitic; trough crossbedded.......... 22.5
1. Shale, dark-gray, carbonaceous, and thin inter-
bedded sandstone, gray, very fine grained,
slightly hematitic; trough crosshedded.................... 12.0

Total Ericson Sandstone measured.......... 34.5

Measured section 3575 (pl. 1) of the upper part of the Ericson
Sandstone, Almond Formation, Lewis Shale, and lower part of
the Fort Union Formation, southeast flank of the Rock Springs
uplift. Section is illustrated graphically on plate 5.

[Secs. 28 and 29, T. 15 N, R. 102 W.]

Thickness
(Feet)
Fort Union Formation (part):
106. Sandstone, gray, very fine grained, soft, hematitic,
and interbedded shale, gray, sandy, F10) LR 12.0
105. Shale, gray, sandy, soft ..... .
104. Covered by soil and sand
103. Sandstone, gray, very fine grained to medium-
grained, poorly sorted, subangular, in large,
low-angle trough crossbeds, and a few lenses of

clay-pebble conglomerate near the base.................. 75.0
102. Shale, dark-gray, carbonaceous, and some laminae
of siltstone, gray, in the lower part..........ccccccoceeeee 4.0
101. Siltstone, light-gray, limy; abundant root
TMPTESSIONS ..ottt 1.3
"100. Shale, gray, Soft.....ccccveeerereerirenienererneneen . 23
99. Sandstone, gray, very fine grained, hematitic
weathers White .........ccoociiiiiiiienii e
98. Shale, gray, soft.......ccccervenirinieenie e

97. Sandstone, gray, very fine grained, hematitic
96. Shale, gray, silty, carbonaceous at the top.........
95. Sandstone, gray, very fine grained, hematitic...
94, €Ol eiiiiiieceeereeeee e e

93. Shale, gray, carbonaceous at the top......c.cooccvveeenninn
92. Sandstone, gray, very fine grained, hematitic; very
hematitic the top 1.0 ft.....oooiiieii e 8.8
91. Shale, gray, silty, soft, and thin interbedded
sandstone, gray, very fine grained, hematitic......... 23.0
90. Covered by soil and vegetation.........cc.cocvvcevenennnnne 45.0
89. Shale, gray, Soft......coovvevieiiniccceiecccre e 5.0
88. Sandstone, gray, very fine grained to medium-
grained, slightly calcareous............ccccccoininiinnnnnns 13.0
87. Shale, dark-gray, carbonaceous, soft .......c..cccceeerennin 4.0
86. C0aL...cuiciiriiirie et e 4.3
85. Shale, gray, carbonaceous, and very thin interbedded
sandstone, gray, very fine grained, calcareous........ 14.3

84. Sandstone, gray, very fine grained, calcareous, partly
hematitic; ripple marked and trough crossbedded. 7.7



Measured section 3575—Continued
Fort Union Formation (part)—Continued

83. Shale, gray, carbonaceous at the base, sandy at the
170« T OO OSSOSO PPPURPUURURPPRY
82, C0al.ueiiiiiiiiieei s
81. Shale, gray, carbonaceous, Soft...........ccccvvviereiennnnn.
80. Sandstone, gray, very fine grained, calcareous,
partly hematitic; ripple marked............ccceoueervenenen.
79. Shale, gray, silty, Soft ......ccocevriviniiiiiecieeeee e

Total Fort Union Formation measured....

Laramide unconformity.

Lewis Shale:
78. Siltstone, gray, limy, hard; a fossil soil...........cccuo....
77. Shale, dark-gray, fissile, Soft ..........ccocoveiviiiiiviieiinnnn,

Total Lewis Shale ........c.cccooeeeiiinieiieennnnne.

Almond Formation:
76. Sandstone, gray, very fine grained, calcareous,
hematitic.....coooeviniiieiiicee e
Shale, gray, Soft .....cccccccevvviininniiiiiiece e
Sandstone, gray, very fine grained, calcareous,
hard; trough crossbedded .......c...occoiveeniriiniennne.
Shale, gray, soft
Sandstone, gray, very fine grained, calcareous,
hard; trough crossbedded ..........cc..ccooeeeviiiirerennnnn.
Shale, gray, soft ........cccccceiviiivini s
Sandstone, gray, very fine grained, calcareous;
trough crossbedded .....
Shale, gray, sandy, soft
Sandstone, gray, very fine grained, calcareous,
hematitic, hard; trough crossbedded .......................
Shale, dark-gray, fissile, SOft........oceveivvivreveeiereiinen,
Sandstone, gray, very fine grained, calcareous,
hard; crossbedded; weathers brown............cceuvune..

75.
74.

73.
72.

71.
70.

69.
68.

67.
66.

65.
64. Sandstone, gray, very fine grained to fine-grained,
slightly calcareous; some hematite staining;
weathers white; trough crossbedded; 3.0 ft of
carbonaceous shale near the middle
Shale, gray, sandy, soft.......c..cccoovnnnn... .
Sandstone, gray, very fine grained, argillaceous,
calcareous streaks, and some very thin inter-
bedded shale, dark-gray ........c.ccoccovevvivivvverieieennns
Shale, gray, fissile, sandy, soft........ccccceevvevvivnieiinen.
Sandstone, gray, very fine grained, calcareous,
hematitic; ripple marked............c..coceevveeeieereeneennn
Shale, dark-gray, carbonaceous at the base, sandy
At the toP v

63.
62.

61.
60.

59.

58.
57. Sandstone, gray, very fine grained, calcareous,
hematitic, and interbedded shale, gray,
carbonaceous, soft, in the middle and at the top..
Shale, dark-brown, carbonaceous, brittle ..................
Coal, with brown carbonaceous shale partings.......
Shale, dark-gray, carbonaceous, soft........c.ccecoeeerennnne
Sandstone, gray, very fine grained; trough cross-
bedded in the lower part with carbonaceous shale
partings; weathers white.............ccoeveivvieiiivreinecenenen,
Sandstone, gray, very fine grained, soft, and thin
interbedded shale, dark-gray, carbonaceous............
Sandstone, gray, very fine grained; abundant
oyster shell fragments ......coccooeovviveeviiiicee e,

56.
55.
54.
53.

52.

51.

APPENDIX A 49
Thickness Thickness
(Feet) (Feet)

Measured section 3575—Continued
Almond Formation—Continued
50. Sandstone, gray, very fine grained, soft and loose.... 4.6
5.0 49. Shale, dark-gray, silty, Soft......ccccceverirrreoreerircnneenens 15.0
1.9 48. Sandstone, gray, very fine grained, calcareous,
2.3 hematitic; trough crossbedded........cccccooeenieneninnn. 7.0
47. Shale, gray, soft; abundant oyster shell fragments... 1.0
1.6 46, €0l ..uiiiiiiiiiceeeee e e st e s nene 2.5
24.0 45. Shale, dark-gray, carbonaceous, and interbedded
349.5 sandstone, gray, very fine grained, calcareous,
e hematitiC ...oovieiveeeieeie e 16.7
44. Sandstone, gray, very fine grained, calcareous,
hematitic .c.oovieecee e 5.0
7.9 43. Shale, dark-gray, carbonaceous, soft ...........ccoeeveinne 5.3
236.5 42. Sandstone, gray, very fine grained, calcareous,
244.4 hematitic, hard, trough crossbedded
E— 41. Shale, dark-gray, fissile, soft.....cccccovviivninininnnns
40. Sandstone, gray, very fine grained, calcareous,
hematite, and some interbedded shale, dark-gray,
39.0 CATDONACEOUS ...eeereereiirereieeieierreeritesitsessir e ssane e nee 3.5
25.0 39. Coal, with brown and gray carbonaceous shale
PATEINGS .eeevieeiiiieiecieiie e e
19.0 38. Shale, dark-gray, carbonaceous, soft

11.5

37. Siltstone, gray, dolomitic, hard; exhibits vertical
fracture pattern ..........ccecvvrevieceeeeeceneee e
Sandstone, gray, very fine grained, hematitic,

argillaceous, SOft......ccccocciiviniienieniiiisc e,

36.

35.
34.
33. Shale, dark-gray, carbonaceous, and some very
thin interbedded sandstone, gray, very fine
grained, calcareous, hematitic in the lower part....
Sandstone, gray, very fine grained, calcareous,
hard; trough crossbedded; scattered plant stem
IMPTESSIONS wvvevveeeinrinireiietiieiteeeriie st eens
€08l ..t
Shale, very dark gray, very carbonaceous, soft;
weathers to dark-gray band in slopes ......cccccecceneee
Shale, dark-gray, carbonaceous, and thin inter-
bedded sandstone, gray, very fine grained,
calcareous, hematitic; trough crossbedded...............
Sandstone, gray, very fine grained, calcareous,
hematitic, hard .........cocooei e
Shale, dark-gray, carbonaceous, soft ....

32.

31.

30.

29.

28.

27.
26.
25.
24.

Shale, dark-gray, carbonaceous, soft ..........cccocceennee
Sandstone, gray, very fine grained, silty, calcareous,
hematitic; ripple marked; scattered plant stem
impressions including one fragment of palm leaf...
Shale, dark-gray, carbonaceous, and some very thin
interbedded sandstone, gray, very fine grained,
hematitic, argillaceous .......c..coceiveeiiinniiiiiinienenne.
Siltstone, gray, dolomitic, hard; in concretionary
pods; exhibits vertical fracture pattern...................
Shale, dark-gray, carbonaceous, soft, and thin
interbedded sandstone, gray, very fine grained,
calcareous, hematitic; trough crossbedded..............
Sandstone, gray, very fine grained, calcareous,
hematitic; ripple marked and trough crossbedded .
Shale, dark-gray, carbonaceous.........cccevoveecrriecininnnns
Sandstone, gray, very fine grained, calcareous,
hematitic; trough crossbedded.........c.ccceoveervieccrnennene

23.

22.

21.

20.

19.
18.

1.9

2.9
8.2
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Thickness
(Feet)
Measured section 3575—Continued
Almond Formation—Continued
17. Shale, dark-gray, partly carbonaceous, and thin
interbedded sandstone, gray, very fine grained,
hematitiC.....ccccoveicicricerc e 19.5
16. Shale, dark-gray, carbonaceous, silty in part, soft.... 15.0
15. Sandstone, gray, very fine grained, calcareous,
hematitic, hard; becomes soft and argillaceous
the top 5.0 fheeeeiiiiiiieececeeee e 15.0
14. Shale, dark-gray, carbonaceous, and very thin
interbedded sandstone, gray, very fine grained,
hematitic.....cccovveeiriii et 30.3
13. Shale, gray, carbonaceous, and very thin inter-
bedded sandstone, gray, very fine grained,

hematitic, calcareous; trough crossbedded.............. 16.0
12. Sandstone, gray, very fine grained, calcareous,
hematitic; trough crossbedded ........c..ccocceveveinnennnnne. 15

11. Shale, dark-gray, carbonaceous, soft, and a few
very thin beds and laminae of siltstone, gray,

calcareous, very hematitic......ccccoeveveueececeerericnenee. 17.5
10. Sandstone, gray, very fine grained, calcareous,

hematitic; trough crossbedded........ccecevveeverviveneinnne. 1.3
9. Shale, dark-gray, fissile, soft, and a few very silty

interlaminations.........ccoceecevvieceerineevecieere e, 13.0
8. Sandstone, gray, very fine grained, calcareous,

hematitic; abundant cuspate ripples.........ccc.cue....e.. 13.2
7. Shale, gray, sandy, SOft.........ccoeoeerreeeerieererceieeee e 8.5
6. Sandstone, gray, very fine grained, calcareous,

hematitic; abundant cuspate ripples.......ccccveevrnne. 5.0

5. Shale, dark-gray, mostly carbonaceous, and some
very thin interbedded sandstone, gray, very fine

grained, calcareous, hematitic; ripple marked ....... 15.6
4. C0aliceiiiiiiiiice e e 0.5
3. Shale, dark-gray, partly carbonaceous, soft ............... 23.0

2. Sandstone, gray, very fine grained, slightly hematitic,
calcareous, and thin interbedded shale, gray,
Silty, SOft...ccciirviiirre e

Total Almond Formation

Ericson Formation (part):
1. Sandstone, gray, very fine grained, slightly calcareous;
trough crossbedded; weathers white ....................... 90.0

APPENDIX B.—Core description of the U.S. Geolog-
ical Survey Corehole BC No. 1, on the east flank of
the Rock Springs uplift (measured in feet).

U.S. Geological Survey Corehole BC No. 1 (pls. 1, 3)
[NW!/NWL4SElY; sec. 4, T. 19 N., R. 100 W.]

From To Description

Lance Formation (part):

0 19.5 No samples.
19.5 19.6 Shale, gray, soft, finely disseminated carbon-
aceous material. Bay fill.
19.6 20.6 Sandstone, tan, very fine grained, fairly well

sorted, slightly hematitic, some muscovite
grains, some carbonaceous inclusions and
partings, and a few thin laminae of shale,
tan-gray, clayey; current ripple bedded.
Distal splay.

U.S. Geological Survey Corehole BC No. I—Continued

From

To

Description

Lance Formation (part)—Continued

20.6

21.4

23.9

31L.5

31.8

32.5

32.7

33.5

33.8

34.0

34.1

36.1

36.6

36.8

37.7

214

23.9

31.5

31.8

32.5

32.7

33.5

33.8

34.0

34.1

36.1

36.6

36.8

37.7

52.1

Shale, gray, soft, silty, and interlaminated
siltstone, tan, soft; some carbonaceous
plant stem impressions; current ripple
bedded. Distal splay.

Sandstone, tan-gray, very fine grained,
slightly carbonaceous, and interlaminated
shale, gray, slightly carbonaceous; some
carbonaceous inclusions and partings and
carbonized plant stems; current ripple
bedded. Distal splay.

Sandstone, tan, very fine grained, subangu-
lar, fairly well sorted, abundant black
grains, soft, some muscovite grains; fairly
abundant carbonaceous inclusions and
plant impressions; current ripple bedded.
Splay.

Sandstone, tan-gray, very fine grained to
fine-grained, poorly sorted, scattered car-
bonaceous material and plant impres-
sions; some small pyrite nodules; a few
small shell fragments. Splay channel.

Sandstone, tan, very fine grained, silty,
fairly well sorted, some muscovite grains,
abundant black grains; carbonaceous lam-
inae with plant impressions and root
impression; current ripple bedded. Splay.

Shale, gray, carbonaceous; abundant plant
debris including roots and deciduous leaf
impressions. Reed swamp.

Coal. Forest swamp.

Shale, very dark gray, clayey, carbonaceous;
abundant slickensides. Reed swamp.

Coal with cleats filled with gypsum. Forest
swamp.

Shale, very dark gray, nearly black, carbon-
aceous, and a few laminae of coal; abun-
dant ribbonlike aquatic plant impres-
sions. Reed swamp and forest swamp.

Shale, medium-gray, slightly carbonaceous;
sparse scattered plant stem impressions
and rootlets.

Siltstone, tan-gray, and finely interlami-
nated shale, gray, carbonaceous; current
ripple bedded. Distal splay and bay fill.

Sandstone, tan-gray, fine-grained, fairly well
sorted, abundant black grains, some red
and white grains, sparse muscovite
grains; some small carbonaceous inclu-
sions; no distinct bedding. Distal splay.

Sandstone, tan-gray, fine-grained, and inter-
laminated shale, gray, -carbonaceous;
interval is mostly sandstone in the lower
part and fines upward. Splay.

Sandstone, gray, fine-grained, fairly well
sorted, subangular, abundant black
grains, some red grains, carbonaceous
with root impressions and wood inclu-
sions; the interval from 42.2-42.4 ft has
layers of angular gray shale pebbles up to
0.05 ft in diameter; a few scattered clay
pebbles and carbonized wood fragments
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U.S. Geological Survey Corehole BC No. 1—Continued
From To

Lance Formation (part)—Continued

Description

in the lower part; becomes well sorted
and fine grained in the lower part; no dis-
tinct bedding. Splay channel?

Clay pebble conglomerate, gray, flat,
rounded clay pebbles up to 0.2 ft long in a
matrix of sandstone, tan, fine-grained,
subangular, abundant black grains, soft,
poorly cemented. Base of splay channel?

Shale, dark-gray, very slightly carbonaceous,
and very thin interbedded and interlami-
nated sandstone, tan, very fine grained;
current ripple bedded. Bay fill and distal
splay.

Siltstone, gray, slightly argillaceous, and
interlaminated shale, gray, soft, the lower
2.0 ft. Distal splay.

Shale, dark-gray, and finely interbedded and
interlaminated siltstone, gray; current
ripple bedded; abundant smooth-walled,
variously oriented burrows from 0.01 to
0.04 ft in diameter; some veinlets filled
with gray, fine-grained sandstone. Distal
splay.

Shale, gray, silty; some smooth-walled bur-
rows; small vertical veinlets filled with
gray, fine-grained sandstone. Bay fill.

Siltstone, gray, very shaly; becomes mostly
shale in the lower part; abundant small
white root fillings at the top. Distal splay.

Shale, dark gray. Bay fill.

Siltstone, gray. Bay fill.

Shale, gray, sandy. Bay fill.

Sandstone, gray, very fine grained. Splay.

Sandstone, gray, very fine grained, and
interlaminated shale, gray; abundant
small smooth-walled burrows; sparse
scattered carbonized plant fragments;
current ripple bedded. Distal splay.

Shale, gray, scattered carbonaceous mate-
rial; a few sandstone laminae in the
upper part. Bay fill.

Sandstone, gray, very fine grained, silty; a
few carbonaceous laminae the lower 0.4
ft. Distal splay and reed swamp.

Coal. Forest swamp.

Shale, dark-gray to black, carbonaceous;
abundant aquatic, ribbonlike plant
impressions in the upper part. Reed
swamp.

Siltstone, tan-gray, sandy, and interlami-
nated shale, dark-gray; scattered, partly
pyritic carbonized plant fragments; cur-
rent ripple bedded. Distal splay.

Dolomite, tan, hard; well-preserved thick-
stalked aquatic plant impressions; concre-
tionary. Distal splay.

Sandstone, gray, very fine grained, and
interlaminated shale, gray; disseminated
carbonized plant fragments; small, vari-
ously oriented, smooth-walled burrows;
current ripple bedded. Distal splay.

52.1 53.3

53.3 56.5

56.5 60.0

60.0 63.0

63.0 64.2

64.2 67.0

67.0
68.9
69.2
69.5
71.0

68.9
69.2
69.5
71.0
75.0

75.0 75.9

75.9 77.1

77.1
78.0

78.0
82.7

82.7 85.1

85.1 85.3

85.3 86.9

U.S. Geological Survey Corehole BC No. 1—Continued

From To Description

Lance Formation (part)—Continued

86.9 87.0 Dolomite, tan, hard; some carbonaceous
partings; concretionary. Distal splay.

87.0 87.1 Shale, dark-gray, and interlaminated sand-
stone, gray, very fine grained. Distal
splay.

87.1 87.7 Shale, black, carbonaceous, slightly pyritic;
some long, thin plant impressions; scat-
tered fish bones; abundant ostracodes.
Reed swamp.

87.7 88.0 Coal. Forest swamp.

88.0 88.2 Shale, black, carbonaceous; plant impres-
sions. Reed swamp.

88.2 88.4 Coal. Forest swamp.

88.4 89.5 Shale, dark-gray to black, carbonaceous.
Reed swamp.

89.5 91.6 Shale, dark-gray, and interlaminated sand-
stone, gray, very fine grained, silty; cur-
rent ripple bedded. Distal splay.

91.6 92.4 Shale, gray to black, carbonaceous; a few
ostracodes and fish scales; abundant root
casts. Reed swamp.

92.4 93.6 Shale, gray, and interlaminated sandstone,
gray, very fine grained; current ripple
bedded. Distal splay.

93.6 94.4 Shale, gray, slightly carbonaceous. Bay fill.

94.4 96.2 Siltstone, gray, argillaceous. Distal splay.

96.2 97.0 Sandstone, gray, very fine grained to fine-
grained, fairly well sorted, abundant
black grains, some red and white grains;
no distinct bedding. Distal splay.

97.0 975 Siltstone, medium-gray, very calcareous,
very hard. Distal splay.

97.5 98.3 Shale, medium-gray, silty, dolomitic, hard.
Bay fill

98.3 99.1 Siltstone, medium-gray, calcareous, hard;
some shaly laminae. Distal splay.

99.1 102.0 Shale, medium-gray, slightly dolomitic,
hard. Bay fill.

102.0 104.2 Shale, medium-gray, slightly dolomitic, silty,
hard; some mollusks. Bay fill.

Cassiopella sp.

Viviparus sp.

small unidentified clam
small planorbid snail
miscellaneous small snails
fish scales

ostracodes

104.2 106.0 Shale, medium-gray, very silty, slightly car-
bonaceous; small smooth-walled burrows;
some slightly pyritic carbonized plant
fragments; a few carbonized seeds? at
105.8 ft. Bay fill.

106.0 106.5 Shale, medium- to dark-gray, very slightly
carbonaceous; some shell fragments and
fish scales. Bay fill.

106.5 107.4 Shale, medium- to dark-gray, slightly car-

bonaceous, with tan, silty dolomite nod-
ules; a few slightly pyritic carbonized
small plant stems. Bay fill.
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U.S. Geological Survey Corehole BC No. 1—Continued

From

To

Description

Lance Formation (part)—Continued

107.4

108.7

111.6

112.5

124.0

125.0

126.0

128.0
130.3

130.5
130.6

131.1

135.0

137.5

148.0

149.5

153.2

155.0

108.7

111.6

112.5

124.0

125.0

126.0

128.0

130.3
130.5

130.6
131.1

135.0

137.5

148.0

149.5

153.2

155.0

156.3

Shale, very dark gray, slightly silty; scat-
tered very small slightly pyritic carbon-
ized plant fragments. Bay fill.

Siltstone, medium-gray; scattered very
small vuglike partly calcified and pyri-
tized plant stem impressions.

Sandstone, medium-gray, very fine grained
to fine-grained, fairly well sorted, abun-
dant black and white grains, slightly
carbonaceous.

Shale, medium- to dark-gray, slightly pyritic
carbonized plant impressions, some small
borings filled with sandstone, and very
thin interbedded and interlaminated
sandstone, gray, very fine grained, and
siltstone, gray, slightly carbonaceous; cur-
rent ripple bedded; leaf impressions at
118.4 ft and 119.0 ft. Distal splay.

Shale, dark-gray, silty and sandy laminae;
current ripple bedded; scattered shell
fragments. Bay fill.

Shale, dark-gray; scattered shell fragments.
Bay fill.

Viviparus sp.
scattered ostracodes
abundant charophytes

Shale, gray, very silty; very thin concretion-
ary dolomite layer at 126.7 ft. Bay fill.

Coal, banded, bright, shiny. Forest swamp.

Shale, dark-gray, carbonaceous; some car-
bonized plant impressions. Reed swamp.

Sandstone, gray, very fine grained. Splay.

Shale, gray, silty, carbonaceous. Reed
swamp.

Sandstone, medium-gray, very fine grained
to fine-grained, subangular, fairly well
sorted, abundant black and white grains,
some red grains, and sparse biotite
grains, some finely disseminated carbon-
aceous material, and a few laminae of
shale, dark-gray. Splay.

Sandstone, medium-gray, very fine grained
to fine-grained, and interlaminated shale,
gray; current ripple bedded. Distal splay.

Sandstone, medium-gray, fine-grained,
abundant black and white grains, some
red grains, soft, friable, very calcareous
and hard in layers; looks porous. Splay.

Sandstone, medium-gray, fine-grained, and
some interlaminated shale, dark-gray,
carbonaceous. Distal splay.

Sandstone, medium-gray, fine-grained, fairly
well sorted, abundant black and white
grains, some layers very hard and calcar-
eous and some layers soft and friable.
Splay.

Sandstone, medium-gray, fine-grained,
abundant flattened, rounded gray shale
pebbles up to 0.3 ft in diameter. Splay.

Sandstore, medium-gray, fine-grained, fairly
well sorted, soft, friable. Splay.
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U.S. Geological Survey Corehole BC No. 1—Continued

From

To

Description

Lance Formation (part)—Continued

156.3

157.1

162.6

164.0

164.8

166.2

167.5

172.3

174.1

1754

176.1

178.5

179.9

180.2

184.9

185.2

185.8

187.2

189.3

190.4

194.0

194.1

157.1

162.6

164.0

164.8

166.2

167.5

172.3

174.1

175.4

176.1

178.5

179.9

180.2

184.9

185.2

185.8

187.2

189.3

190.4

194.0

194.1

194.4

Sandstone, medium-gray, fine-grained, some
small gray and tan shale pebbles. Splay.
Sandstone, medium-gray, fine-grained, with
black carbonaceous shale partings. Distal

splay.

Shale, medium- to dark-gray, clayey, soft.
Bay fill.

Coal (log); missing in core. Forest swamp.

Shale, medium-gray, very silty, slightly car-
bonaceous. Reed swamp.

Siltstone, medium-gray, slightly carbon-
aceous, very calcareous in part. Distal
splay.

Shale, medium-gray, very silty, some carbon-
ized plant fragments and impressions; a
few tan dolomite nodules between 169.0
and 170.1 ft. Bay fill.

Sandstone, medium-gray, very fine grained
to fine-grained, fairly well sorted, abun-
dant black and white grains, some red
grains, with numerous carbonaceous
shale partings and laminae. Distal splay.

Shale, dark-gray, silty, carbonaceous; scat-
tered leaf and stem impressions; some
shell fragments; some dark-gray angular
shale pebbles at 175.0-175.3 ft. Bay fill.

Viviparus sp.
Campeloma sp.

Shale, dark-gray; some slightly pyritic car-
bonized plant material.

Siltstone, medium-gray, argillaceous; mas-
sive, Distal splay.

Shale, medium-gray, silty laminae; some
carbonized plant impressions. Bay fill.
Shale, dark-gray, carbonaceous. Reed

swamp.

Shale, medium-gray, silty, with laminae of
siltstone; scattered very small, weathered
unidentifiable shell fragments at 183.0-
184.0 ft; some carbonized plant impres-
sions. Bay fill.

Shale, black, very carbonaceous with lami-
nae of coal. Reed swamp.

Shale, dark-gray, carbonaceous; abundant
burrows filled with medium-gray silt-
stone. Reed swamp.

Siltstone, medium-gray, with gray shale
partings; numerous burrows; current rip-
ple bedded. Distal splay.

Shale, medium- to dark-gray, a few carbon-
ized plant impressions, including pine
needles at 188.0 ft. Bay fill.

Siltstone, medium-gray; a few carbonized
plant impressions. Bay fill.

Shale, medium- to dark-gray; dolomite nod-
ules at 191.5 ft and 192.3 ft; some carbon-
ized plant impressions, including leaf
impressions at 193.6 ft. Bay fill.

Shale, dark-gray, carbonaceous. Reed
swamp.

Coal. Forest swamp.
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194 .4

195.7

196.9

197.2

197.5
198.0

198.6
198.8

199.1
199.3

201.0

201.3

201.6
202.3

205.0

212.7

215.0

218.1

218.2

221.0

225.5

228.0

228.5

231.0

233.1

195.7

196.9

197.2

197.5

198.0
198.6

198.8
199.1

199.3
201.0

201.3

201.6

202.3
205.0

212.7

215.0

218.1

218.2

221.0

225.5

228.0

228.5

231.0

233.1

234.0

Shale, dark-gray to black, carbonaceous.
Reed swamp.

Shale, gray, soft; some carbonized plant
impressions; a few very small, weathered
shell fragments. Bay fill.

Siltstone, tan, sandy, carbonaceous shale
partings; current ripple bedded. Distal
splay.

Shale, dark-gray, and interlaminated silt-
stone, medium-gray. Distal splay.

Siltstone, medium-gray. Splay.

Siltstone, medium-gray, and finely interlam-
inated shale, medium-gray. Distal splay.

Shale, black, carbonaceous. Reed swamp.

Coal. Forest swamp.

Shale, black, carbonaceous. Reed swamp.

Shale, medium- to dark-gray, and inter-
bedded and interlaminated sandstone,
medium-gray, very fine grained; some car-
bonized plant impressions. Distal splay.

Shale, black, very carbonaceous. Reed
swamp.

Shale, dark-gray, some plant impressions.
Reed swamp.

Siltstone, medium-gray. Distal splay.

Shale, gray, slightly silty layers; some car-
bonized plant impressions. Bay fill.

Siltstone, medium-gray, sandy in parts, and
interlaminated shale, dark-gray; aquatic
plant impressions at 208.0 ft and 210.5 ft;
a good leaf impression at 211.0 ft; current
ripple bedded. Splay.

Siltstone, medium-gray, sandy, with finely
interbedded and interlaminated shale,
dark-gray, partly carbonaceous; current
ripple bedded. Distal splay.

Sandstone, medium-gray, very fine grained,
and very thin interbedded and interlami-
nated shale, gray, carbonaceous; thin lay-
ers of tan dolomite at 215.5 ft; some

carbonized plant impressions. Distal
splay.

Dolomite, tan, hard; concretionary. Distal
splay.

Siltstone, gray, shaly, argillaceous. Splay.

Sandstone, medium-gray, very fine grained,
silty, and interlaminated shale, gray, car-
bonaceous. Distal splay.

Shale, medium- to dark-gray, a few silty lay-
ers; some pyritic carbonized plant frag-
ments. Bay fill.

Shale, dark-gray; some laminae contain
abundant ostracodes; scattered shell frag-
ments. Bay fill.

Shale, medium- to dark-gray; some carbon-
ized plant impressions. Bay fill.

Sandstone, medium-gray, very fine grained
to fine-grained, and interlaminated shale,
black, carbonaceous; current ripple
bedded. Splay.

Shale, black, carbonaceous. Reed swamp.

53

U.S. Geological Survey Corehole BC No. 1—Continued

From

To

Description

Lance Formation (part)—Continued

234.0
235.0
235.7

242.8
243.0

243.7

244.7

245.8
246.4

246.8
246.9

2473
247.7
247.9
248.0

248.6
248.7

249.1
249.4

250.0

250.7

252.2

254.1

256.4

256.5

235.0
235.7
242.8

243.0
243.7

244.7

245.8

246 .4
246.8

246.9
247.3

2477
247.9
248.0
248.6

248.7
249.1

249.4
250.0

250.7

252.2

254.1

256.4

256.5

257.9

Coal. Forest swamp.

(Coal) Sample missing. Forest swamp.

Coal (0.1 foot of black carbonaceous shale at
238.4). Forest swamp.

Shale, black, carbonaceous. Reed swamp.

Shale, medium-gray, silty; abundant carbon-
ized plant impressions. Bay fill.

Siltstone, medium-gray; carbonaceous shale
partings; current ripple bedded. Distal
splay.

Shale, medium-gray; some carbonized plant
impressions. Bay fill.

Shale, black, carbonaceous. Reed swamp.

Shale, medium- to dark-gray; some carbon-
ized plant impressions. Reed swamp.

Coal. Forest swamp.

Siltstone, medium-gray; carbonaceous inclu-
sions. Reed swamp.

Shale, dark-gray to black, carbonaceous.
Reed swamp.

Coal. Forest swamp.

Shale, black, carbonaceous. Reed swamp.

Shale, medium-gray; some carbonized,

yritic plant impressions. Reed swamp.

Shale, black, carbonaceous. Reed swamp.

Shale, medium-gray; some carbonized,
pyritic plant impressions. Bay fill.

Shale, black, carbonaceous. Reed swamp.

Sandstone, medium-gray, very fine grained
to fine-grained, calcareous, hard; abun-
dant small crystals and clusters of pyrite
throughout. Splay.

Sandstone, medium- to dark-gray, very fine
grained to fine-grained, very calcareous,
very hard. Splay.

Sandstone, medium-gray, very fine grained
to fine-grained, and some interlaminated
shale, dark-gray, carbonaceous; current
ripple bedded. Distal splay.

Shale, dark-gray, and finely interlaminated
siltstone, medium-gray; current rippled.
Distal splay.

Shale, medium- to dark-gray; abundant
shell fragments, becoming more fossilifer-
ous downward. Bay fill.

Brachidontes sp.
Corbula sp.
Viviparus sp.

small planorbid snail
ostracodes

Dolomite, brown, hard concretionary; abun-
dant plant impressions, including a small
pine branch with needles; some pine
seeds? Bay fill.

Shale, dark-gray; abundant mollusk shells.
Bay fill.

Corbula sp.
Leptesthes

Viviparus sp.

small planorbid snail
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2579 258.0 Dolomite, tan-gray, hard; concretionary.
Bay fill.

258.0 259.0 Shale, dark-gray; abundant mollusk shells.
Bay fill.

Leptesthes sp.
Viviparus sp.
Cassiopella sp.
ostracodes

259.0 259.5 Shale, medium- to dark-gray, very silty,
dolomitic; a few shell fragments in the
upper 0.3 ft. Bay fill.

259.5 261.5 Shale, medium-gray, silty, and interlami-
nated siltstone, medium-gray. Distal
splay.

261.5 261.8 Sandstone, medium-gray, very fine grained,
and some interlaminated shale, dark-
gray. Distal splay.

261.8 263.9 Shale, dark-gray, silty, and interlaminated
siltstone, tan-gray. Distal splay.

263.9 266.5 Sandstone, medium-gray, fine-grained, fairly
well sorted, subangular, abundant black
and some red grains, soft, friable, looks
porous, and some interlaminated shale,
dark-gray, carbonaceous. Splay.

266.5 267.7 Shale, medium- to dark-gray, and finely
interbedded and interlaminated siltstone,
medium-gray; abundant borings. Distal
splay.

267.7 268.0 Shale, medium-gray; scattered mollusk
shells. Bay fill.

Viviparus sp.
Cassiopella sp.
fingernail clam
ostracodes

268.0 268.5 Shale, dark-gray; very abundant mollusk
shells. Bay fill.

Viviparus sp.
Leptesthes

fingernail clam
calcareous worm tubes

268.5 269.0 Shale, black, carbonaceous. Reed swamp.

269.0 270.2 Coal. Forest swamp.

270.2 270.6 Shale, black, carbonaceous. Reed swamp.

270.6 273.2 Coal. Forest swamp.

273.2 273.3 Shale, black, carbonaceous. Reed swamp.

273.3 274.7 Shale, dark-gray; abundant carbonized plant
impressions. Bay fill.

274.7 277.2 Sandstone, medium-gray, very fine grained,
silty, and interlaminated shale, gray,
slightly carbonaceous. Splay.

277.2 282.0 Shale, dark-gray, some carbonized plant
impressions, and interlaminated and very
thin interbedded sandstone, medium-gray,
very fine grained; current ripple bedded.
Distal splay.

282.0 283.7 Sandstone, light-gray, fine-grained, abun-

dant black and white grains, dirty, some
carbonaceous inclusions; current ripple
bedded; sharply defined base. Distal
splay.

U.S. Geological Survey Corehole BC No. 1—Continued
From To

Lance Formation (part)—Continued

283.7 284.5 Sandstone, medium-gray, very fine grained
to fine-grained, and interlaminated shale,
dark-gray, carbonaceous; current ripple
bedded. Splay and distal splay.

Shale, dark-gray, a few silty laminae in the
upper 0.5 ft; abundant mollusk shells.
Bay fill.

Corbula sp.
Brachidontes sp.
Leptesthes sp.
Viviparus sp.

fish scales

ostracodes

calcareous worm tubes

Description

284.5 288.5

288.5 288.8 Shale, black, carbonaceous; abundant well-
preserved Brachidontes sp. Reed swamp.
289.8

292.7

288.8
289.8

Coal. Forest swamp.

Shale, black, carbonaceous; a few carbonized
plant impressions; one well-preserved
seed at 292.7 ft; a few fish scales. Reed
swamp.

Shale, black to dark-gray, carbonaceous; a
few mollusk shells. Bay fill.

Corbula sp.
Campeloma sp.
Cassiopella sp.
fish scales

292.7 294.3

294.3
294.4

294 .4
295.2

Dolomite, tan, hard, nodular. Bay fill.

Shale, medium- to dark-gray; scattered shell
fragments. Bay fill.

Sandstone, medium-gray, very fine grained
to fine-grained, fairly well sorted, abun-
dant black grains, and some interlami-
nated shale, dark-gray, carbonaceous.
Splay.

Sandstone, medium-gray, fine-grained, and
interlaminated shale, black, carbon-
aceous. Splay.

Sandstone, medium-gray, very fine grained
to fine-grained, and some interlaminated
shale, dark-gray, slightly carbonaceous.
Splay.

Dolomite, tan, gray, hard, silty in part; con-
cretionary. Bay fill.

Shale, gray, slightly dolomitic; some shell
fragments. Bay fill.

Dolomite, tan, hard, Bay fill.

Shale, medium- to dark-gray; scattered car-
bonized plant impressions; some shell
fragments. Bay fill.

Shale, medium- to dark-gray, clayey; some
carbonized plant fragments. Bay fill.

Shale, black, carbonaceous. Reed swamp.

Coal. Forest swamp.

Shale, black, carbonaceous. Reed swamp.

Coal. Forest swamp.

Shale, black to dark-gray, carbonaceous,
Reed swamp.

Coal. Forest swamp.

Shale, black, carbonaceous. Reed swamp.

295.2 300.8

300.8 301.8

301.8 309.0

309.0 309.6
309.6 309.9

309.9
310.0

310.0
311.0

311.0 313.9
313.9
314.5
316.3
318.2
319.3

314.5
316.3
318.2
319.3
3215

322.0
3225

321.5
322.0
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322.5 330.6 Coal. Forest swamp.

330.6 331.0 Shale, black, carbonaceous. Reed swamp.

331.0 331.2 Coal. Forest swamp.

331.2 331.5 Shale, black to dark-gray, carbonaceous.
Reed swamp.

331.5 334.7 Siltstone, medium-gray, and interlaminated
shale, medium-gray, partly carbonaceous;
some plant impressions. Distal splay.

334.7 335.7 Dolomite, tan, medium-gray, very hard,
shaly; concretionary. Distal splay.

335.7 337.0 Shale, medium-gray; a few shell fragments.
Bay fill.

Brachidontes sp.
Corbula sp.
fingernail clam
small planorbid snail
ostracodes

337.0 338.6 Shale, dark-gray, slightly carbonaceous in
the lower part; mollusk shells. Bay fill.
Brachidontes sp.
Corbula sp.
small planorbid snail
small pecten
338.6 344 .2 Shale, medium- to dark-gray, and interlami-
nated siltstone, medium-gray, sandy; mol-
lusk shells. Distal splay.
Brachidontes sp.
Leptesthes
Corbula sp.
Anomia sp.
344.2 346.5 Shale, medium-gray, silty; mollusk shells.
Bay fill.
Corbula sp.
Leptesthes sp.
Brachidontes sp.
346.5 348.2 Shale, dark-gray; abundant mollusks. Bay
fill.

Brachidontes sp.
Anomia sp.
Leptesthes sp.
fingernail clams
small planorbid snail

ostracodes
348.2 349.6 Shale, black, carbonaceous; some plant
impressions; mollusk shells. Reed
swamp.
Corbula sp.

large turreted snail
349.6 350.8 Shale, medium- to dark-gray; disseminated
carbonaceous material; mollusks. Bay
fill.
unidentified snails and clams
ostracodes
fish scales
fingernail clam
350.8 352.0 Sandstone, medium-gray, very fine grained
to fine-grained, calcareous, hard; some
carbonaceous debris. Splay.

U.S. Geological Survey Corehole BC No. I—Continued
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Lance Formation (part)}—Continued

352.0 353.6 Siltstone, medium-gray, and interlaminated
shale, medium-gray; some carbonaceous
debris; abundant borings. Distal splay.

353.6 353.9 Sandstone, medium-gray, very fine grained,
calcareous, and some interlaminated
shale, medium-gray. Distal splay.

353.9 354.2 Shale, medium- to dark-gray, and interlami-
nated sandstone, medium-gray. Distal
splay.

354.2 354.7 Sandstone, medium-gray, very fine grained
to fine-grained; some plant debris. Distal
splay.

354.7 355.2 Sandstone, medium-gray, very fine grained
to fine-grained, and interlaminated shale,
dark-gray; mollusk shells. Distal splay.

Corbula sp.
Brachidontes sp.
Anomia sp.
pecten
ostracodes

355.2 356.0 Shale, dark-gray to black, carbonaceous;
mollusk shells. Reed swamp.

Brachidontes sp.
pecten

Anomia sp.
ostracodes

356.0 358.6 Coal. Forest swamp.

358.6 359.9 Shale, black, carbonaceous. Reed swamp.

359.9 361.7 Shale, medium- to dark-gray, slightly car-
bonaceous. Bay fill.

361.7 362.6 Sandstone, medium-gray, very fine grained,
and interlaminated shale, dark-gray. Dis-
tal splay.

362.6 363.3 Sandstone, medium-gray, fine-grained.
Splay.

363.3 363.6 Sandstone, medium-gray, fine-grained, and
interlaminated shale, dark-gray. Splay.

363.6 364.1 Sandstone, medium-gray, fine-grained.
Splay.

364.1 365.0 Siltstone, medium-gray, sandy in part, and
interlaminated shale, dark-gray. Distal
splay.

365.0 366.0 Siltstone, medium-gray, and interlaminated
shale, dark-gray; a few Corbula sp. Distal
splay.

366.0 367.0 Shale, dark-gray to black carbonaceous; mol-
lusks.

Corbula sp.
Crassostrea sp.
ostracodes
367.0 368.7 Coal. Forest swamp.
368.7 370.0 Shale, black, carbonaceous. Reed swamp.
370.0 370.3 Coal. Forest swamp.
370.3 3714 Shale, black, carbonaceous. Reed swamp.
3714 371.6 Coal. Forest swamp.
371.6 3724 Shale, black, carbonaceous. Reed swamp.
372.4 372.9 Coal. Forest swamp.
372.9 375.4 Sandstone,  medium-gray, fine-grained,
argillaceous; some carbonaceous debris;
root casts. Splay.



56 FOX HILLS SANDSTONE, LEWIS SHALE, LANCE FORMATION, SOUTHWEST WYOMING

U.S. Geological Survey Corehole BC No. I—Continued

From To Description

Lance Formation (part)—Continued

375.4 378.3 Sandstone, medium-gray, very fine grained
to fine-grained, and some interlaminated
shale, dark-gray; current ripple bedded.
Splay.

Shale, medium-gray, silty, a few sandy lami-
nae; some very small carbonized plant
fragments; some burrows; sparse very
smal] shell fragments. Bay fill.

Siltstone, light-gray, and interlaminated
shale, black, carbonaceous. Distal splay.
Shale, black, carbonaceous; mollusk shells.

Reed swamp.

378.3 380.7

380.7 381.0

381.0 381.2

Crassostrea sp.

small clams
381.2
381.3
382.3

381.3
382.3
383.0

Coal. Forest swamp.

Shale, black, carbonaceous. Reed swamp.

Shale, medium- to dark-gray; and interlami-
nated sandstone, medium-gray, very fine
grained; mollusk shells. Distal splay.

Corbula sp.
Leptesthes sp.

383.0 385.7 Shale, medium- to dark-gray, and interlami-
nated sandstone, medium-gray, very fine

grained; mollusk shells. Distal splay.

Corbula sp.
Leptesthes sp.

Shale, black; abundant mollusk shells. Bay
fill.

Crassostrea sp.
Corbula sp.

pecten

Brachidontes sp.
small planorbid snail
ostracodes

Shale, medium-gray, soft. Bay fill.

Sandstone, medium-gray, very fine grained
to fine-grained, and some interlaminated
shale, gray; abundant burrows. Distal
splay.

Sandstone, medium-gray, very fine grained,
and interlaminated shale, gray. Distal
splay.

Shale, medium-gray, silty; sparse scattered
shell fragments. Bay fill.

Shale, medium-gray, and interlaminated
siltstone, medium-gray; scattered Cras-
sostrea sp. and Anomia sp. Distal splay.

Shale, black, carbonaceous; abundant Cor-
bula sp. and some Crassostrea sp. Bay
fill.

Sandstone, medium-gray, fine
abundant shell fragments. Splay.

Shale, black, silty, very carbonaceous. Reed
swamp.

Coal. Forest swamp.

385.7 388.0

388.0
388.6

388.6
389.3

389.3 389.9

389.9 390.4

390.4 392.7

392.7 393.5

393.5 393.7 grained;

393.7 394.0

394.0 397.0

U.S. Geological Survey Corehole BC No. 1—Continued
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Fox Hills Sandstone (part):

397.0 397.1 Sandstone, dark-gray, fine-grained, fairly
well sorted, very carbonaceous; organi-
cally stained.

397.1 398.4 Sandstone, medium-gray, fine-grained, fairly
well sorted, subangular, very porous, soft,
friable; abundant colored grains; abun-
dant carbonized root impressions. Shore-
face.

398.4 407.5 Sandstone, light- to medium-gray, fine- to

medium-grained, soft, friable, porous;
abundant colored grains. Shoreface.

APPENDIX C.—Lithologic description of measured
section 104 of the upper part of the Lewis Shale, Fox
Hills Sandstone, and lower part of the Lance Forma-
tion, east flank of the Rock Springs uplift.

Measured section 104 (pls. 1, 2) of the Fox Hills Sandstone and
overlying Lance Formation (part) and underlying Lewis Shale
(part), 4 mi southeast of Point of Rocks, Wyoming. Section is illus-
trated graphically on plate 4.

[Secs. 32 and 33, T. 20 N., R. 100 W]

Thickness
(feet)
Lance Formation (part):

95. Sandstone, gray, very fine grained, calcareous,

trough-crossbedded, and some interbedded

shale, gray, the lower 7.0 ft.... 9.0
94. Shale, gray, soft.......cccceeviiiiiiiiiiiini s 3.4
93. Siltstone, gray, hematitic, dolomitic; concretionary

ZIOTIE «.vvvvieeeeeeaeeeieeeeeaeeaarraeeesseentreteeseeaenrnaeetaeeenanrneeane 0.8
92. Shale, gray, soft.......ccoceeviiniiieii s 3.2
91. Sandstone, gray, very fine grained, trough-

crossbedded..........ocoooiiiiiiiini 17.0
90. Shale, gray, soft.........c..c... 7.9
89. Shale, brown, carbonaceous... ... 18
88. Shale, gray, soft........ccccocevininniininiicinnn .. 8.0
87. Dolomite, gray, hard; concretionary zone..................... 1.6
86. Shale, gray, and a few 0.2 to 0.4 ft thick

interbedded sandstone, gray, very fine grained,

and siltstone, gray, very hematitic........ccccccoevrnnne. 14.7
85. Shale, gray, slightly carbonaceous .........c.cccccceiiienin. 0.5
84. Shale, gray, soft, and 0.4 ft thick silty, hematitic

concretionary zone near the middle...........cccccc........ 2.8
83. Shale, brown, carbonaceous. .........c.eccveeveeneeniceinconnanne 0.5
82. Shale, gray, soft, and a 0.5 ft thick hematitic

siltstone concretionary zone near the middle........ 6.5
81. Coal (freshwater stage of bay cycle No. 10) .31
80. Shale, brown, carbonaceous...........ccecevveenieeniiineennnnn, 0.2
79. Shale, gray, Soft .......ccocovereioieee e 4.0
78. Shale, gray, soft, and several 0.2 to 0.5 ft thick

layers of gray, hematitic siltstone concretions........ 5.1
77. Shale, gray, soft .......ccccovniiriiiiiieeee e 3.5

76. Coal, with brown carbonaceous shale partings near

the middle (freshwater stage of bay cycle No. 9).... 5.5
75. Shale, brown, carbonaceous............coccevveeniveinirenieannnn, 0.2
74. Shale, gray, soft ......cccooeenviinennn. 3.0
73. Siltstone, gray, very hematitic
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72. Shale, gray, Soft.........ccccoirvreriiiiriciieieeev et 0.4 . .

71. Shale, brown, carbonaceous ...........ccooeeceevieveevieecerenenes 0.4 20. Sant.istone, gray, very fine grained, silty; current

70. Shale, gray, Soft........ccccoveirviieiieeeeee s 1.3 rippled ... i 4.6

69. Sandstone, gray, very fine grained, silty; current 19. Shale, gray, fissile, and some interbedded siltstone,
riooled ... - 0.6 gray, upper 1.0 ft......oooiviiiee e 2.9

pp

68. Shale, gray, Soft . .......cooororovovrrreeerrrr, 1.8 18. Shale, brown, carbonaceous..........ccccceeveirieciireeiiieennnen. 0.6

67. Shale, dark-gray-brown, carbonaceous... 18 17. Coal (freshwater stage of bay cycle No. 2) ......cccceeeeee 4.3

66. Shale, gray, SOft.........cccoevreeeereeieiereeeeeeeseees e 2.5 16. Shale, brown, carbonaceous, Silty .......ccccooveiniicncnns 3.0

65. Sandstone, gray, very fine grained; current and 15. Shale, gray, fissile, silty the upper 0.5 ft......ccoevenne. 3.7
wave rippled; weathers dark brown .........occevee. 3.0 14. Shale, gray, carbonaceous .......ooceveerereiverrerenrrerienens 0.8

64. Shale, gray, soft.......c.cccovievinieieeeeece e 12.3 13. Coal (freshwater stage of bay cyele No. 1) ....cccovun....... 3.2

63. Shale, brown, fissile, carbonaceous.............ceccevvrveene.n. 0.4 '_

B2, C0AL ..o 16 Total Lance Formation measured............. 317.5

61. Shale, brown, carbonaceous ............cccoovveveeeeeireeeeereeenn, 0.3 Fox Hills Sandstone: -

gg gizi:, lg;zzr; nso(i:ta rbonaceous ........................................... gg 12. Sandstone, gray, very fine grained; large-scale,

. , , CATDONACEOUS ...ovevieriiceieireieeee e . Jow-angle trough crossbeds; numerous burrows;

58. Coal IS 1.8 bioturbated; weathers to massive gray cliff. Surf

57. Shale, gray, silty to sandy, slightly carbonaceous ....... 2.4 zone of upper shoreface........c..cccoevviiiiniciiccnnnnnn. 43.5

B56. €0al ... 0.6 11. Sandstone, gray, very fine grained, calcareous,

55. Shale, brown, carbonaceous ....................... 0.9 slightly hematitic; some low-angle trough cross-

54. Coal (freshwater stage of bay cycle No. 8)... . 28 beds; bioturbated with abundant Ophiomorpha

53. Shale, brown, carbonaceous .........ccc.ccceeereeerrreereccrernnes 1.3 the top 3.0 ft; weathers medium brown. Middle

B2, €081 .eouiiiieie et e 0.2 SROTEFACE oo 8.0

51. Shale, brown, carbonaceous .............ccccceevervceerreeevveennnn. 6.5 10. Sandstone, gray, very fine grained, soft, and two

50. Shale, gray, Soft........ccccovermniieccricrcee e 2.4 0.5 ft thick interbedded shale, gray, sandy;

49. Sandstone, gray, very fine grained, calcareous; weathers tan. Middle shoreface ...........ccccevveveeenns 16.0
current and wave rippled; small, poorly preserved 9. Shale, gray, and some 0.5 to 1.0 ft thick interbedded
dinosaur tracks on the upper surface........ccccoece.... 4.0 sandstone, gray, very fine grained, soft; becomes

48. Shale, gray, Soft.......cccoveciiirinieie e 10.0 increasingly sandy near the top. Lower shoreface

47. Shale, dark-gray-brown, carbonaceous........c..c.cc......... 11 and nearshore MAarine.......c.c...ceecmvenrrreereureenireeennanne 16.0

46. Coal (freshwater stage of bay cycle No. 7).................. 3.9 8. Sandstone, gray, very fine grained; small-scale low-

45. Shale, brown, carbonaceous .........c.ccoeenee. 0.7 angle trough crossbeds; abundant burrows the

44. Shale, gray, soft.........cccecvreevivicieiieicrenn 2.8 top 1.0 ft; weathers tan. Middle shoreface.............. 10.8

43. Dolomite, gray, hard; concretionary zone.. .. 06 7. Sandstone, gray, very fine grained; small-scale, low-

42. Shale, gray, Soft.......cccocooiiiiiiiie e 5.9 angle trough crossbeds; weathers tan in the

41. Sandstone, gray, very fine grained, silty; current lower part and dark brown the upper 2.0 ft.

TIPPLed .oeiietie e 0.6 Middle SHOTEFACE. ....ccoevevitiieeeee et eeseeeeeies 11.0

40. Shale, gray, S0ft.....cccceoverrrriieiieeieeee et 7.7 6. Shale, gray, and a few 0.5 to 1.0 ft thick inter-

39. Shale, brown, carbonaceous ..........cc.cccceeuvveecriiiecirecnenen. 0.4 bedded sandstone, gray, very fine grained, soft;

38. Coal (freshwater stage of bay cycle No. 6)................. 6.1 weathers tan. Lower shoreface and nearshore

37. Shale, brown, carbonaceous ...............ccooo...... 3.0 TNATINE .ceeoeiiiriierecsteeeereeeeraesee e seesesaertsresas s cesaaesrenases 43.5

36. Shale, .gray, [<10) L TR o . 24.0 5. Sandstone, gray, very fine grained; large-scale,

35. D.olomlte, gray; concretionary zqne ..... .. 15 low-angle trough crossbeds; abundant burrows;

34. Siltstone, gray, sandy; current rippled...........c...cc.. 0.7 weathers tan. Middle shoreface .......ccoccevevevennnn. 8.6

35, Shale. rewe, combamacsoin T 05 | 4 Sundstone, gray very fne grained, argilaceous in

31. Coal (freshwater stage of bay cycle No. 5)... .. 65 thin parallel beds separated by laminae of shale,

30. Shale, brown, carbonaceous .............ccceeeeeererennrecriinnans 1.3 gray, sandy; burrowed near the top; weathers

29. Shale, dark-gray, soft; abundant oyster shells the tan. Lower shoreface.........cccoovvieeiiiieeviivensiieeniececanns 12.2
UPPET 3.0 Fhoeeeriiiieciiieeceee e e 14.3 3. Shale, gray, and thin interbedded sandstone, gray,

28. Shale, brown, carbonaceous (interval of bay cycle very fine grained, argillaceous. Lower shoreface... 18.4
No. 4)eevverennnee. e —— . 10.0 2. Sandstone, gray, very fine grained, calcareous; in

27. Shale, gray, soft.......cccccovveeiivincveerrnnns .. 31 thin parallel beds; some wave ripples. Lower

26. Siltstone, gray, sandy; current rippled.........ccccoeevennnne 1.6 SHOTEFACE ...ovveeeeiecte et 1.0

25. Shale, gray, SOft.......cceeeeeierieeieeeiiii e eveeeeeens 2.5 . oo

24. Shale, brown, carbonaceous ............c.......... 2.4 Total Fox Hills Sandstone .......c..cccooeveeee 1&9

23. Coal (freshwater stage of bay cycle No. 3)... 3.9 -

22. Shale, brown, carbonaceous .............coeveveee... .12 Lewis Shale (part):

21. Shale, gray, Soft........ccceevvieiiiceeeeeieee e 1.3 1. Shale, gray, soft. Nearshore marine ........cccccceevvrnnen. 28.5
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